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Abstract
Problem/Condition: High vaccination levels in the population are necessary to
decrease disease transmission and prevent disease; therefore, an important
component ofthe U.S. vaccination program is the assessment of vaccination coverage.
Current goals are for 290% coverage with recommended vaccines during the first 2
years of life.
Reporting Period: January-December 1998.
Description of Systems: The National Immunization Survey (NIS) is an ongoing,
random-digit-dialed telephone survey that gathers vaccination coverage data for
children aged 19-35 months in all 50 states and 28 urban areas. Vaccination coverage
rates derived from NIS data are adjusted statistically for households with multiple
telephone lines, household nonresponse, the proportion of households without
telephones, and vaccination provider nonresponse. The results were also adjusted to
match the known total population of children in each survey area.
Results: On the basis of NIS data, national coverage was >90% for three doses of
poliovirus vaccine (Polio), three doses of Haemophilus influenzae type b vaccine (Hib),
and one dose of measles-containing vaccine (MCV). Coverage was the highest ever
reported for four doses of any diphtheria and tetanus toxoids and pertussis vaccine
(DTP) (i.e., diphtheria and tetanus toxoids and pertussis vaccine, diphtheria and tetanus
toxoids [DT], or diphtheria and tetanus toxoids and acellular pertussis vaccine [DTaP])
(83.9%), three doses of hepatitis B vaccine (Hep B, 87.0%), and one dose of varicella
vaccine (43.2%). The number of states achieving the >90% goal was 47 for three doses
of Hib, 40 for three doses of Polio, 40 for one dose of MCV, nine for three doses of Hep B,
and seven for four doses of DTP. Proportionally fewer urban areas achieved the
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>90% goal: 23 of 28 for three doses of Hib, 13 for three doses of Polio, 16 for one dose of
MCV, five for three doses of Hep B, and one for four doses of DTP. No state or urban area
has yet achieved the >90% goal for varicella.

Interpretation: Findings from the 1998 NIS indicate that national vaccination coverage
levels for routinely recommended childhood vaccines are at the highest levels ever
reported. However, substantial variation in coverage remains at the state and urban
area levels.

Public Health Actions: The public health community and vaccination providers in areas
with low coverage should intensify their efforts to implement recommended strategies
for increasing vaccination coverage to ensure that children are equally well protected
throughout the United States.

INTRODUCTION

Sustained high vaccination levels in the population are necessary to decrease trans-
mission and prevent occurrence of childhood diseases. Therefore, an important com-
ponent of the U.S. vaccination program is the assessment of vaccination coverage (7).

In 1993, the Childhood Immunization Initiative (Cll) was launched, setting >90% cov-
erage goals by 1996 for the following vaccinations: three doses of diphtheria and teta-
nus toxoids and pertussis vaccine/diphtheria and tetanus toxoids, three doses of polio
vaccine (Polio), three doses of Haemophilus influenzae type b vaccine (Hib), one dose
of measles/mumps/rubella vaccine (MMR), and three doses of hepatitis B vaccine
(Hep B) — the Hep B >90% goal was set for 1998 (2 ). Vaccination objectives were also
included in the Healthy People 2000 initiative, which is a national effort to improve the
health of U.S. residents during the decade preceding the year 2000 (3). With the excep-
tion of three doses of HepB, the >90% coverage goals have been achieved and main-
tained since 1996 through the widespread implementation of the strategies of the Cll
by public- and private-sector organizations and health-care providers at the national,
state, and local levels (4 ). Healthy People 2010 objectives also propose >90% coverage
goals for new vaccines (e.g., varicella) within 5 years of universal recommendations.

In the United States, the National Immunization Survey (NIS) is the primary source
of vaccination coverage data. In 1998, the NIS assessed vaccination coverage among
children born during February 1995-May 1997 (i.e., aged 19-35 months; median age:
27 months). This report presents national trends in coverage for each of the routinely
recommended childhood vaccines for 4 consecutive years, 1995-1998. For the first time,
data presented include coverage among children living below poverty level by state
and selected urban area. Vaccination coverage data for each antigen by race/ethnicity
are also presented.

METHODS

The NIS is an ongoing random-digit-dialed (RDD) telephone survey that gathers
data about children aged 19-35 months for each of the 50 states and 28 urban areas.
The NIS collects data in two stages. During the first stage, an RDD sample of telephone
numbers is selected and called. When a household with age-eligible children is con-
tacted, the interviewer collects information about the vaccinations received by all age-
eligible children in that household. In 1998, 1,027,866 households were contacted by
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phone; of these, 34,480 had children that met the age-eligibility criteria. Among house-
holds contacted with eligible children, 31,664 (91.8%) completed the telephone survey,
providing demographic, vaccination, and other information about 32,511 children. Dur-
ing the second stage, all vaccination providers of sample children for whom consent
was obtained during the telephone interview were contacted by mail. In 1998, vaccina-
tion information from providers’ records was obtained for 21,649 (68.4%) households,
providing adequate information about 21,827 children (67.1%).

A two-stage estimation procedure — reflecting the two stages of data collection
(i.e., household telephone interview and vaccination provider mail survey) — has been
used to estimate vaccination coverage in the NIS since its inception in 1994. Specifi-
cally, the first stage of the NIS estimation method uses data collected from the house-
holds and weighting adjustments to account for households with multiple telephone
lines, household nonresponse, and the exclusion of households without telephones.
The second stage uses the number and type of vaccines reported by the vaccination
provider and adjustment for provider nonresponse. The second stage concludes by
adjusting the demographic distribution of participant children to match the known to-
tal population of children in each survey area (5).

In the 1994-1997 survey years, the use of the child’s vaccination record (sometimes
referred to as the “shot card”) and the child’s up-to-date status for the 4:3:1:3 com-
bined series (receipt of four doses of any diphtheria and tetanus toxoids and pertussis
vaccine [DTP] [i.e., diphtheria and tetanus toxoids and pertussis vaccine, diphtheria and
tetanus toxoids (DT), or diphtheria and tetanus toxoids and acellular pertussis vaccine
(DTaP)], DTP, three doses of Polio, one dose of MCV, and three doses of Hib) and three
doses of Hep B were used to group children into categories predictive of up-to-date
status for the weighting adjustments. Next, the proportion of children up to date within
each of these categories was calculated based on provider reports. The adjustment
factors were applied to the entire NIS sample to estimate vaccination coverage repre-
sentative of all children surveyed — not only those with provider data. Over time, the
percentage of children with provider data increased from 51% in 1995 to 67% in 1998.
This increase enabled modification of the original NIS adjustment for provider
nonresponse.

Beginning with the 1998 survey year, the method for estimating vaccination cover-
age was modified. The new method used to obtain vaccination coverage rates from
the 1998 NIS is based on identifying groups of sampled children who are similar in
their propensity to have provider data. Then the survey weights of children with pro-
vider data within each group are adjusted by dividing them by the group-specific
weighted response rate (6).

Using the propensity score methodology, 46 of the 50 state estimates for the 4:3:1:3
combined series were within 1.5 percentage points of the estimates obtained using the
original methodology (5,6 ). The vaccination coverage estimates and estimates of stan-
dard errors were calculated using SUDAAN statistical software and the Taylor series
expansion (see Appendix for specific estimation formula) (7,8).

Guidelines from CDC's National Center for Health Statistics (NCHS) regarding mini-
mum standards for sample size and precision were applied to this analysis. The standard
of reliability is RSE <0.3 (where RSE =the ratio of the standard error and the prevalence).
Estimates that do not meet this standard or with a numerator <30 are not presented.
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RESULTS

In 1998, vaccination coverage with three doses of Polio, three doses of Hib, and one
dose of MCV was >90% each; coverage with four doses of DTP and three doses of Hep B
was the highest ever reported (83.9% and 87.0%, respectively). Coverage with varicella
vaccine (which was first recommended in 1996) also was the highest ever reported
(43.2%) (Table 1). During 1995-1998, coverage with four doses of DTP increased from
78.5% to 83.9%. Coverage with three doses of Polio increased from 87.9% in 1995 to
91.1% in 1996 and has remained at high levels (>90%) through 1998. Similarly, coverage
with three doses of Hib was 91.7% in 1995 and has remained at high levels through 1998.
Coverage with one dose of MCV has been high since 1995 (89.9%), increasing by 2.2
percentage points to 92.1% in 1998. Since their addition to the recommended childhood
vaccination schedule, large increases in coverage were observed for three doses of Hep
B and varicella vaccine; coverage with three doses of Hep B increased 19 percentage
points during 1995-1998 (from 68.0% in 1995 to 87.0% in 1998), and coverage with
varicella increased 17.3 percentage points in 1 year (from 25.9% in 1997 to 43.2% in
1998). During 1995-1998, coverage with the 4:3:1 (receipt of four doses of DTP, three
doses of Polio, and one dose of MCV) and the 4:3:1:3 combined series increased 4.4 and
5.0 percentage points, respectively; at least half of this increase occurred during the
1997 and 1998 survey years.

In 1998, the vaccine-specific differences in coverage between the states with the
highest and lowest coverage were 19 percentage points for four doses of DTP, 12 per-
centage points for three doses of Polio, 11 percentage points for one dose of MCV, 10
percentage points for three doses of Hib, 16 percentage points for three doses of Hep B,
and 47 percentage points for varicella vaccine (Figure 1, Table 2). Similar patterns in
vaccine-specific differences were observed among urban areas (Figure 2, Table 3).

The number of states that achieved the >90% Cll coverage goal was highest for three
doses of Hib (47 of 50), three doses of Polio (40), and one dose of MCV (40); in contrast,
only nine states achieved >90% coverage for three doses of Hep B and seven states for
four doses of DTP. No state achieved the >90% goal for varicella. In general, the relative
proportion of urban areas that achieved these two goals was lower: 23 of 28 for three
doses of Hib, 13 for three doses of Polio, 16 for one dose of MCV, five for three doses of
Hep B, one for four doses of DTP and none for varicella. For the combined series, only one
state achieved the >90% goal for the 4:3:1 and 4:3:1:3 combined series; one urban area
achieved the goal for 4:3:1, and none achieved the goal for 4:3:1:3.

At the national level, the differences in coverage among children in different racial/
ethnic groups varied by vaccine, from 4.4 percentage points (MCV) to 24.6 percentage
points (varicella vaccine) (Table 4). In general, coverage levels among non-Hispanic
black, Hispanic, and American Indian/Alaskan Native children were lower than levels
among children in other racial/ethnic groups.

At the national level, differences in coverage between the approximately 22% of
children living below poverty level (who participated in NIS in 1998) and all children also
varied by vaccine, from 0.9 percentage points (three doses of Polio) to 4.4 percentage
points (four doses of DTP). At the state and urban area levels, vaccination coverage and
the proportion of children living below poverty level also varied (Tables 5 and 6).
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DISCUSSION

Findings from the 1998 NIS indicate that national coverage levels for routinely rec-
ommended childhood vaccines are at the highest levels ever reported. However, sub-
stantial variation in coverage remains at the state and urban area levels. Of the 50 states,
the number that did not achieve the >90% coverage goals for four doses of DTP,
three doses of Hep B, three doses of Polio, and one dose of MCV is 43, 41, 10, and 10,
respectively. Of the 28 urban areas monitored by NIS, the number that did not achieve
the >90% coverage goals for four doses of DTP, three doses of Hep B, three doses of
Polio, and one dose of MCV is 27, 23, 15, and 12, respectively. Together, the public health
community and vaccination providers in areas with low coverage should intensify their
efforts to implement recommended strategies for increasing vaccination coverage to
ensure that children throughout the United States are equally well protected.

Increases in coverage were documented for three doses of Hep B since 1995 and for
varicella vaccine since 1997. Substantial increases in Hep B coverage were observed
during 1994-1995 (from 37% to 68%) (3); after varicella vaccine was recommended in
1997, coverage increased from 26% in 1997 to 43% in 1998. In 1998, only children born
after mid-1996 were eligible for varicella vaccine; these data were not adjusted for
history of varicella illness. Continued monitoring of vaccination coverage levels will help
to identify areas of the United States that need increased vaccination efforts. In areas
where coverage continues to be low, communities should implement recommended
strategies to increase coverage, such as reminder/recall systems, reduction of out-of-
pocket costs for vaccines, and assessment and feedback of provider-based coverage
levels (AFIX) (9).

The findings in this report are subject to at least four limitations. First, the survey
was designed to produce vaccination coverage estimates for the nation, the 50 states,
and 28 selected urban areas. As a result, small differences between estimated yearly
vaccination coverage levels for the states or urban areas cannot be detected. Second,
the sample size of the NIS is not sufficiently large to provide precise coverage esti-
mates for subgroups (e.g., children living in poverty for each state or urban area). Third,
because the NIS is a telephone survey and vaccination coverage is lower among chil-
dren in nontelephone households, data are adjusted based on the National Health In-
terview Survey (NHIS) to account for the exclusion of nontelephone households (70).
Fourth, vaccination coverage in this report might be overestimated because estimates
from the NIS are calculated using only the data from children with provider-validated
vaccination histories. These children might be better vaccinated than children without
provider data. However, estimates are adjusted for provider nonresponse (6). Conse-
quently, this bias should not have a large impact on coverage estimates.

Although the 1998 CII goal of >90% coverage with three doses of Hep B was not
achieved, coverage with three doses of Hep B increased steadily during 1996-1998,
probably as a result of efforts to increase the availability of Hep B during the mid-1990s.
In addition to the previously mentioned strategies, coverage with three doses of Hep B
might be increased by increasing provider and parental awareness regarding the rea-
sons for vaccinating infants, by passing state laws requiring vaccination for day care and
school entry, and by linking vaccine assessment and referral with the Special Supple-
mental Nutrition Program for Women, Infants, and Children (WIC) (77).

The findings in this report highlight the overall increases in coverage with routinely
recommended vaccines during 1995-1998 among children aged 19-35 months. In ad-
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dition, the disparities in coverage between white and black children aged 19-35 months
have also changed over time. (Note: The 1993 NHIS results identified only “White”,
“Black”, and “Other” racial/ethnic groups and did not include varicella vaccine.) In 1993,
the gap in coverage by race was greatest for three doses of Hib (57.0% among whites
versus 44.8% among blacks) and smallest for four doses of DTP (73.0% among whites
versus 69.2% among blacks) (72). However, comparing 1998 data for non-Hispanics
whites and non-Hispanics blacks, the coverage gap for four doses of DTP (86.6% versus
77.3%) was substantially greater than those for all the other vaccines. Coverage data for
the other vaccines analyzed in 1998 indicate that the differences in coverage levels were
similar (for three doses of Hib, 4.9 percentage points, for three doses of Hep B, 4.6
percentage points; for one dose of MCV, 4.4 percentage points; and for three doses of
Polio, 4.4 percentage points).

Socioeconomic status might account for some of the race/ethnicity-specific differ-
ences in vaccination coverage in this report because poverty is a risk factor for
undervaccination and the distribution of poverty varies among racial/ethnic groups
(13,14). In addition, the varying proportions of children living below poverty level might
be associated with the state- and urban area-specific variation in vaccination coverage.
Each community, urban area, and state should assess the possible role of poverty in
accounting for their respective vaccination coverage levels. For areas with coverage
levels still below the >90% target levels, strategies that eliminate out-of-pocket costs (9)
and address organizational, personal, and attitudinal barriers confronted by families
living below poverty level might be most effective (15).
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TABLE 1. Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35 months,
by year — United States, National Inmunization Survey, 1995-1998*

1995 1996 1997 1998
(n=31,997) (n=33,305) (n=32,742) (n=21,827)

Vaccine/Dose % (95% CIY % (95% CI) % (95% CI) % (95% CI)
DTPS

>3 Doses 94.7 (+0.6) 95.0 (+0.4) 95.5 (+0.4) 95.6 (+0.5)

>4 Doses 78.5 (x1.0) 81.1 (+0.7) 81.5 (+0.7) 83.9 (+0.8)
Poliovirus

>3 Doses 87.9 (x0.8) 91.1 (+0.5) 90.8 (+0.5) 90.8 (+0.7)
Haemophilus influenzae

type b (Hib)

>3 Doses 91.7 (+0.6) 91.7 (+0.5) 92.7 (+0.5) 93.4 (+0.6)
Measles-containing

vaccine (MCV)

>1 Doses 89.9 (x0.7) 90.7 (+0.5) 90.5 (+0.5) 92.1 (+0.6)
Hepatitis B

>3 Doses 68.0 (+1.0) 81.8 (+0.7) 83.7 (+0.6) 87.0 (+0.7)
Varicella

>1 Dose NAf NA 25.9 (+0.7) 43.2 (+1.0)
Combined series

ADTP/3Polio/TMCV** 76.2 (+1.0) 78.4 (+0.8) 77.9 (+0.7) 80.6 (+0.9)

4DTP/3Polio/TMCV/3Hib™" 74.2 (+1.0) 76.5 (+0.8) 76.2 (+0.8) 79.2 (+0.9)

* Children in this survey period were born during February 1992-May 1994 (1995 survey), February 1993-May 1995 (1996 survey),
February 1994-May 1996 (1997 survey), or February 1995-May 1997 (1998 survey). In 1998, a total of 32,511 interviews were completed;
however, a change in NIS methodology resulted in restricting participation in the survey to only children with valid provider data.

T Confidence interval. 95% Cls were calculated by multiplying the standard error by +1.96.

¢ Any diphtheria and tetanus toxoids and pertussis vaccine (DTP) (i.e., diphtheria and tetanus toxoids and pertussis vaccine, diphtheria and
tetanus toxoids [DT], or diphtheria and tetanus toxoids and acellular pertussis vaccine [DTaP]).

T Not applicable. Recommended in July 1996.

*+ Four or more doses of DTP, three or more doses of poliovirus vaccine, and one or more doses of MCV.

™ Four or more doses of DTP, three or more doses of poliovirus vaccine, one or more doses of MCV, and three or more doses of Hib.
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TABLE 2. Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35 months,
by census division and state — United States, National Immunization Survey, 1998*

Census division/ DTP! Polio® MCV' Hib** Hep B* Varicella®® 4:3:111 4:3:1:3***
State % (95% CI™) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% CI)
East North Central
lllinois 82.2 (+4.3) 90.6 (+3.3) 91.3 (#3.3) 92.5 (+3.1) 89.5 (+3.1) 25.8 (+4.2) 79.1 (x4.4) 77.5 (+4.5)
Indiana 81.2 (+4.6) 88.6 (+3.8) 929 (+2.8) 90.7 (+3.6) 83.5 (x4.2) 30.2 (x4.9) 789 (x4.6) 77.5 (+4.8)
Michigan 82.7 (+4.3) 90.2 (+3.4) 90.7 (+3.4) 92.0 (+3.1) 90.5 (+3.0) 29.6 (+5.0) 78.9 (x4.7) 77.7 (x4.7)
Ohio 81.7 (x3.9) 91.0 (+2.6) 91.5 (x2.9) 95.6 (+1.8) 87.6 (£3.2) 36.7 (+4.8) 78.6 (x4.1) 78.0 (x4.1)
Wisconsin 84.4 (+£3.6) 92.0 (+2.5) 92.2 (+2.5) 94.4 (x2.1) 84.4 (x3.4) 32.8 (x4.4) 79.3 (£3.9) 77.7 (£4.0)
Total 82.3 (+2.0) 905 (+1.5) 915 (+1.5) 93.1 (x1.3) 87.9 (x1.5) 30.6 (x2.2) 78.9 (x2.1) 77.7 (x2.1)
East South Central
Alabama 87.7 (£3.8) 914 (+£3.2) 95.0 (+2.2) 95.6 (+2.3) 86.3 (+3.7) 52.5 (+5.5) 84.0 (x4.2) 82.1 (x4.3)
Kentucky 86.5 (+4.3) 924 (+3.3) 91.6 (+3.5) 95.0 (x2.7) 89.2 (+3.7) 49.4 (x6.2) 83.0 (x4.7) 81.6 (x4.9)
Mississippi 85.2 (+4.6) 91.8 (+3.8) 93.0 (+3.2) 95.0 (+3.1) 89.8 (+4.0) 27.7 (+5.8) 83.7 (x4.9) 83.7 (x4.9)
Tennessee 84.6 (+£3.3) 92.6 (+2.2) 93.2 (+2.1) 94.4 (+2.3) 86.1 (+3.1) 41.6 (x4.4) 82.6 (x3.4) 81.5 (£3.5)
Total 86.0 (+2.0) 92.1 (+1.5) 93.3 (+1.3) 95.0 (x1.3) 87.5 (+1.8) 43.8 (x2.7) 83.3 (x2.1) 82.1 (x2.2)
Middle Atlantic
New Jersey 85.8 (+5.7) 94.5 (£2.7) 96.1 (+£2.1) 94.4 (+£3.8) 90.0 (x4.1) 51.3 (£7.1) 85.0 (+£5.7) 82.3 (+6.2)
New York 89.2 (+£3.1) 92.6 (+2.6) 95.1 (x2.2) 94.6 (x2.5) 91.2 (x3.2) 46.1 (+5.0) 85.7 (£3.5) 84.5 (+3.6)
Pennsylvania 87.4 (+3.4) 91.8 (x2.8) 94.4 (x2.4) 97.0 (x1.6) 88.8 (+3.2) 57.7 (+5.0) 84.0 (£x3.7) 83.2 (+3.8)
Total 87.9 (+2.2) 928 (£1.6) 95.1 (x1.4) 95.2 (x1.6) 90.2 (x2.0) 505 (+3.3) 85.1 (x2.4) 83.7 (x2.5)
Mountain
Arizona 80.5 (+4.1) 88.9 (+£3.1) 88.0 (+3.4) 90.4 (+2.8) 83.4 (+3.7) 46.4 (+5.0) 77.8 (x4.2) 75.9 (+4.3)
Colorado 83.7 (+4.8) 93.3 (+3.4) 93.3 (+3.0) 94.5 (+3.3) 86.6 (+4.5) 39.3 (+6.3) 78.2 (+5.3) 75.8 (+5.6)
Idaho 78.8 (x4.9) 90.6 (+3.4) 90.7 (x3.5) 93.5 (+x2.8) 80.4 (+4.6) - 588 76.4 (£5.0) 76.4 (£5.0)
Montana 86.6 (+3.9) 924 (+£3.1) 919 (£3.1) 949 (x2.7) 85.6 (x4.0) 35.4 (£5.8) 82.8 (x4.3) 81.9 (+4.4)
New Mexico 77.3 (£6.0) 84.8 (+5.2) 85.9 (+5.1) 90.0 (x4.2) 86.6 (x4.7) 35.4 (x6.7) 73.3 (x6.3) 71.1 (+6.4)
Nevada 79.1 (£5.7) 90.3 (+4.3) 91.6 (+4.3) 88.2 (+4.8) 85.3 (+5.0) 28.7 (+5.8) 78.5 (+5.7) 75.7 (+5.9)
Utah 79.2 (+5.4) 90.8 (+3.5) 90.7 (+3.5) 92.0 (+3.4) 77.7 (+5.3) 23.7 (+5.0) 76.8 (+5.5) 75.6 (+5.6)
Wyoming 84.5 (+4.4) 90.5 (+3.4) 89.5 (£3.6) 93.2 (+3.0) 88.6 (x3.7) 30.4 (+5.4) 80.4 (x4.7) 79.9 (+4.7)
Total 80.7 (+2.0) 90.1 (+1.5) 90.1 (+1.5) 91.7 (+1.4) 83.8 (x1.8) 34.8 (x2.3) 77.5 (x2.1) 75.7 (x2.2)
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TABLE 2. (Continued ) Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35
months, by census division and state — United States, National Immunization Survey, 1998*

Census division/ DTP! Polio® MCV' Hib** Hep B* Varicella®® 4:3:111 4:3:1:3***
State % (95% CI™) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% CI)
New England
Connecticut 95.0 (x2.5) 94.4 (£2.8) 96.6 (x2.1) 98.2 (+1.6) 89.8 (+3.8) 45.4 (+6.3) 90.7 (+3.4) 90.0 (+3.5)
Massachusetts 91.1 (£3.4) 93.,5 (£2.5) 96.0 (x2.0) 98.4 (+1.3) 90.5 (£3.2) 47.7 (+5.4) 87.4 (£3.8) 86.7 (£3.9)
Maine 91.4 (+3.56) 96.8 (x2.1) 93.6 (+3.1) 94.4 (+2.8) 89.5 (+3.7) 31.3 (+5.4) 89.0 (x3.9) 86.3 (+4.2)
New Hampshire 91.4 (£3.4) 923 (£3.3) 94.8 (£2.7) 949 (+2.7) 89.4 (+3.6) 414 (+5.9) 8b.1 (x4.3) 82.2 (+4.6)
Rhode Island 90.1 (+£3.6) 96.2 (+2.2) 96.5 (+2.2) 97.0 (x2.1) 88.8 (+3.8) 56.3 (+£6.2) 87.3 (£3.9) 86.3 (+4.1)
Vermont 91.8 (£3.5) 94.7 (£3.2) 96.4 (+2.3) 97.4 (+2.0) 914 (+£3.3) 37.8 (+5.9) 87.3 (x4.3) 85.8 (x4.4)
Total 921 (x1.8) 94.2 (x1.4) 959 (=1.1) 975 (x0.8) 90.0 (x1.8) 45.4 (+3.1) 88.2 (+2.1) 87.1 (x2.1)
Pacific
Alaska 85.2 (x4.2) 92.3 (£3.1) 91.1 (£3.4) 924 (+3.2) 85.3 (x4.4) 13.4 (+4.0) 82.7 (+4.5) 81.3 (+4.6)
California 81.6 (£3.4) 88.4 (£2.9) 915 (£2.6) 91.7 (+£2.5) 87.1 (x2.9) 55.2 (+4.2) 77.7 (£3.7) 75.9 (£3.8)
Hawaii 84.2 (+4.9) 91.7 (+£3.8) 94.9 (+2.8) 92.8 (+£3.4) 87.4 (+4.5) 52.8 (+6.4) 81.7 (£5.2) 79.3 (£b.5)
Oregon 79.2 (#5.1) 86.5 (x4.1) 89.8 (x3.6) 91.8 (£3.3) 81.8 (+x4.7) 43.3 (+6.0) 75.5 (£5.3) 75.5 (£5.3)
Washington 84.4 (£3.5) 919 (£2.7) 90.0 (+3.1) 94.8 (+2.2) 81.3 (+£3.7) 21.2 (£3.7) 81.1 (£3.8) 80.8 (+£3.8)
Total 81.9 (£2.7) 88.8 (x2.3) 91.3 (x2.0) 92.1 (x2.0) 86.1 (x2.3) 49.9 (=3.4) 78.1 (£2.9) 76.6 (£3.0)
South Atlantic
District of Columbia 76.8 (x5.9) 87.6 (+4.4) 93.0 (+£3.3) 91.6 (+4.0) 81.9 (+£5.5) 59.9 (+6.9) 73.7 (£6.0) 71.4 (£6.2)
Delaware 85.5 (£4.5) 90.0 (£3.9) 94.1 (£3.1) 94.1 (£2.9) 83.5 (x4.7) 45.6 (+6.3) 80.6 (+£5.0) 78.9 (£5.1)
Florida 84.7 (£3.7) 89.4 (+3.3) 92.3 (£2.9) 92.5 (+3.0) 90.0 (£3.2) 36.0 (+4.9) 80.9 (+4.1) 78.7 (£4.2)
Georgia 84.1 (£3.8) 91.7 (x2.9) 91.7 (x2.9) 94.5 (+x2.4) 89.2 (£3.2) 43.6 (x5.1) 81.1 (+4.0) 80.1 (+4.1)
Maryland 84.1 (x4.3) 89.9 (£3.6) 89.1 (£3.9) 92.3 (+£3.4) 87.3 (x4.1) 53.2 (£5.5) 78.8 (£4.7) 77.0 (+4.8)
North Carolina 87.1 (#4.3) 93.7 (£3.0) 95.6 (+2.5) 94.8 (+2.6) 88.8 (+4.0) 59.8 (+£6.1) 84.1 (+4.6) 82.8 (+x4.7)
South Carolina 90.4 (+3.8) 96.0 (£2.2) 94.4 (x2.9) 97.9 (+1.7) 94.1 (x2.7) 51.4 (+6.5) 88.4 (+4.0) 87.9 (x4.1)
Virginia 86.4 (x4.5) 91.2 (£3.7) 90.1 (+4.1) 94.3 (+£3.0) 90.3 (+3.9) 50.4 (+6.4) 82.0 (£5.1) 80.4 (£5.3)
West Virginia 88.1 (£3.8) 92.4 (£3.2) 92.5 (x3.1) 96.9 (x2.2) 90.1 (£3.7) 42.5 (+6.0) 82.7 (+4.5) 82.4 (+4.5)
Total 85.6 (x1.7) 91.4 (x1.4) 92.2 (x1.3) 94.0 (=1.2) 89.6 (x1.5) 46.7 (x2.3) 819 (x1.8) 80.3 (x1.9)
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TABLE 2. (Continued ) Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35
months, by census division and state — United States, National Immunization Survey, 1998*

Census division/ DTP! Polio® MCV1 Hib** Hep Bt Varicella®® 4:3:11 4:3:1:3%*%
State % (95% CI™) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% Cl) % (95% CI)
West North Central
lowa 86.0 (+4.0) 91.9 (£3.2) 92,5 (+3.2) 93.9 (+3.0) 89.2 (+3.5) 33.0 (+x5.3) 83.4 (x4.3) 81.7 (x4.5)
Kansas 85.1 (+4.8) 93.9 (+3.2) 90.8 (+4.0) 91.2 (+4.0) 83.7 (x4.9) 425 (+x6.4) 83.6 (x4.9) 81.8 (£5.2)
Minnesota 88.5 (+4.0) 90.7 (+£3.7) 93.3 (+3.2) 95.5 (+2.7) 86.2 (x4.1) 46.1 (x6.1) 83.1 (x4.7) 82.2 (x4.8)
Missouri 87.8 (+4.8) 96.6 (+2.0) 92.8 (+3.5) 96.6 (+2.6) 83.6 (+5.5) 36.4 (x6.6) 85.8 (+x5.0) 84.5 (+5.1)
North Dakota 83.3 (x4.7) 89.4 (x3.8) 87.6 (x4.2) 92.3 (x3.3) 86.3 (x4.1) 36.4 (£5.6) 79.8 (£5.0) 79.1 (+£5.0)
Nebraska 83.7 (+4.4) 89.4 (+3.7) 90.2 (+3.5) 93.2 (+3.0) 87.1 (¥3.9) 35.1 (+x5.5) 78.0 (x4.9) 76.4 (+5.0)
South Dakota 78.6 (xb.1) 90.5 (+3.5) 89.8 (+£3.9) 92.7 (£3.1) 82.1 (£5.1) 12.9 (+£4.1) 75.1 (£5.6) 73.5 (£5.7)
Total 86.4 (+2.0) 929 (£1.4) 92.1 (1.5) 945 (+1.3) 85.4 (x2.2) 38.2 (x2.8) 83.1 (x2.2) 81.7 (x2.2)
West South Central
Arkansas 75.8 (+£5.2) 90.1 (+3.6) 87.9 (+4.0) 89.5 (+3.8) 84.4 (x4.3) 27.8 (+5.3) 74.8 (¢5.3) 73.1 (£5.4)
Louisiana 82.0 (+4.7) 91.4 (+3.4) 88.3 (+4.1) 93.5 (+3.1) 87.0 (+3.8) 37.6 (x5.7) 79.7 (x4.9) 78.4 (+5.0)
Oklahoma 79.7 (+£6.0) 93.5 (+3.8) 94.1 (+3.5) 88.7 (+5.1) 85.4 (+5.2) 49.5 (x7.0) 78.5 (x6.1) 75.3 (x6.4)
Texas 78.3 (+3.6) 87.6 (x2.8) 89.8 (x2.6) 91.3 (x2.3) 79.1 (£3.5) 44.1 (x4.3) 74.8 (£3.7) 74.3 (x3.8)
Total 78.8 (+2.6) 88.9 (x2.1) 89.9 (x1.9) 91.2 (x1.7) 81.1 (x2.5) 425 (+3.2) 75.8 (x2.8) 74.8 (x2.8)
National 83.9 (+0.8) 90.8 (x0.7) 92.1 (+0.6) 93.4 (+0.6) 87.0 (x0.7) 43.2 (+1.0) 80.6 (x0.9) 79.2 (+0.9)

* Children in this survey period were born during February 1995-May 1997. n = 21,827.
" Four or more doses of any diphtheria and tetanus toxoids and pertussis vaccine (DPT) (i.e., diphtheria and tetanus toxoids and pertussis
vaccine, diphtheria and tetanus toxoids [DT], or diphtheria and tetanus toxoids and acellular pertussis vaccine [DTaP]).
$Three or more doses of poliovirus vaccine (Polio).
7 One or more doses of measles-containing vaccine (MCV).
*+ Three or more doses of Haemophilus influenzae type b vaccine (Hib).
" Three or more doses of hepatitis B vaccine (Hep B).
8 One or more doses of varicella vaccine.
" Four or more doses of DTP, three or more doses of Polio, and one or more doses of MCV.
*+* Four or more doses of DTP, three or more doses of Polio, one or more doses of MCV, and three or more doses of Hib.
1 Confidence interval. 95% Cls were calculated by multiplying the standard error by x1.96.
8 The standard of reliability for data presented in this report is RSE <0.3 (where RSE = the ratio of the standard error and the prevalence).
This estimate did not meet that standard, or the numerator was <30.
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TABLE 3. Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35 months, by

selected geographic area — United States, National Immunization Survey, 1998*

Geographic area

DTP

Polio®

MCV1!

Hib**

Hep B

Varicella®®

4:3:11

4:3:1:3%**

% (95% CI™)

% (95% Cl)

% (95% ClI)

% (95% Cl)

% (95% Cl)

% (95% Cl)

% (95% Cl)

% (95% Cl)

Alabama

Jefferson County

Rest of state
Arizona

Maricopa County

Rest of state
California

87.4
87.7

82,5
77.4

Los Angeles County 79.2
San Diego County 82.5
Santa Clara County 88.1

Rest of state

District of Columbia

Florida
Dade County
Duval County
Rest of state
Georgia
Fulton/Dekalb
counties
Rest of state
lllinois
City of Chicago
Rest of state
Indiana
Marion County
Rest of state
Louisiana
Orleans Parish
Rest of state
Massachusetts
City of Boston
Rest of state

82.1
76.8

79.4
84.9
85.9

79.1

85.3

71.1
86.8

81.8
81.1

82.8
81.9

92.8
90.9

(+4.5)
(+4.4)

(+5.4)
(+6.1)

(+5.6)
(x4.8)
(+4.2)
(x5.2)
(x5.9)

(+5.8)
(+5.3)
(+4.7)

(+6.3)

(+4.4)

(+7.3)
(+5.2)

(+5.1)
(+5.4)

(+5.3)
(+5.3)

(+3.0)
(+3.8)

92.9
91.1

89.7
87.7

88.9
86.7
93.0
88.0
87.6

89.3
92.6
89.2

90.5

92.0

85.9
925

89.4
88.6

90.1
91.6

96.0
93.2

(+3.3)
(+3.7)

(+x4.1)
(+4.7)

(x4.5)
(x4.3)
(x3.2)
(x4.5)
(x4.4)

(+4.6)
(+3.6)
(+4.2)

(+5.3)

(x3.3)

(+5.7)
(x4.1)

(+3.8)
(+4.5)

(+4.2)
(+3.8)

(x2.5)
(x2.8)

94.1 (£3.4)
95.1 (£2.5)

88.4 (+4.5)
87.2 (+4.8)

89.5 (+4.6)
94.1 (x£2.9)
95.7 (+2.6)
91.9 (+3.8)
93.0 (£3.3)

95.3 (x2.6)
92.9 (+3.5)
91.6 (+3.8)

89.3 (+5.3)

92.2 (+3.3)

86.4 (+5.5)
93.3 (x4.1)

90.1 (£3.7)
93.4 (+3.3)

86.4 (+5.0)
88.6 (+4.6)

98.4 (+£1.3)
95.7 (+2.2)

96.3
95.4

91.6
88.5

92.9
89.3
94.8
91.2
91.6

91.7
97.3
92.3

91.2

95.2

86.9
94.8

93.4
90.2

92.6
93.7

98.1
98.4

(+2.5)
(x2.7)

(+3.7)
(+4.3)

(x3.9)
(x4.1)
(x2.8)
(+4.0)
(x4.0)

(+4.4)
(+2.1)
(x3.7)

(+5.4)

(+2.6)

(+5.4)
(+3.8)

(x3.1)
(+4.2)

(+3.8)
(+3.5)

(+1.5)
(x1.4)

86.1 (x4.5)
86.3 (+4.2)

84.6 (+5.2)
81.6 (+£5.1)

86.8 (+4.9)
80.2 (+5.1)
86.6 (+4.6)
88.3 (+4.3)
81.9 (+5.5)

87.4 (+4.9)
94.2 (+£3.2)
90.3 (+4.0)

87.5 (+5.5)

89.6 (+3.7)

79.6 (+6.4)
93.6 (+3.4)

81.5 (x4.9)
83.9 (+5.0)

82.7 (+5.4)
87.6 (+4.3)

93.7 (+£3.2)
90.2 (+3.5)

64.0 (+6.6)
50.4 (+6.3)

46.7 (+7.0)
45.9 (+6.7)

59.3 (+6.8)
63.3 (+6.1)
59.8 (+6.6)
51.3 (+6.5)
59.9 (x6.9)

32.5 (+6.0)
44.0 (£7.2)
36.1 (+6.2)

49.7 (+7.3)

42.1 (+6.0)

30.7 (+6.7)
23.8 (£5.2)

29.8 (+5.8)
30.3 (+5.8)

35.3 (+6.4)
37.9 (+6.4)

49.7 (+6.6)
47.4 (+6.0)

85.8 (+4.7)
83.7 (+4.8)

79.5 (+5.6)
75.2 (£6.1)

76.5 (+5.9)
79.5 (+5.1)
85.7 (+4.5)
77.4 (+5.6)
73.7 (+6.0)

76.6 (+5.9)
80.4 (+5.8)
81.9 (+5.1)

75.6 (+6.6)

82.4 (+4.8)

66.7 (+7.4)
84.2 (+£5.4)

78.2 (+5.3)
79.1 (+5.5)

79.5 (£5.7)
79.7 (+5.5)

90.1 (+£3.5)
87.1 (+4.2)

84.7 (+4.8)
81.7 (£5.0)

77.3 (+£5.8)
73.5 (£6.2)

76.0 (+6.0)
77.2 (£5.4)
84.3 (x4.7)
74.8 (+5.8)
71.4 (£6.2)

74.8 (+6.0)
78.7 (+6.0)
79.5 (+5.3)

71.1 (+6.9)

82.2 (+4.8)

64.4 (+7.4)
82.8 (+5.5)

78.2 (+5.3)
77.3 (+5.6)

78.8 (+5.7)
78.3 (+5.6)

89.3 (+3.6)
86.4 (+4.3)
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TABLE 3. (Continued ) Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35

months, by selected geographic area — United States, National Immunization Survey, 1998*

Geographic area

DTP

Polio®

MCV1!

Hib**

Hep B

Varicella®®

4:3:11

4:3:1:3%**

% (95% CI™)

% (95% Cl)

% (95% ClI)

% (95% Cl)

% (95% Cl)

% (95% Cl)

% (95% Cl)

% (95% Cl)

Maryland

City of

Baltimore

Rest of state
Michigan

Detroit

Rest of state
New Jersey

City of Newark

Rest of state
New York

New York City

Rest of state
Ohio

Cuyahoga County

Franklin County

Rest of state
Pennsylvania

City of

Philadelphia

Rest of state
Tennessee

Davidson County

Shelby County

Rest of state
Texas

Bexar County

City of Houston

Dallas County

El Paso County

Rest of state

85.5
83.9

74.6
83.9

71.0
86.5

85.0
92.9

81.4
84.6
81.4

85.5
87.8

84.0
75.8
87.3

82.9
64.6
75.6
81.4
80.8

(+5.1)
(+4.9)

(+6.1)
(+4.9)

(+8.3)
(+6.0)

(+5.3)
(+3.7)

(+5.6)
(+5.4)
(+5.0)

(+5.2)
(+3.9)

(+4.8)
(+6.2)
(+4.3)

(+5.1)
(+7.5)
(+6.4)
(x4.7)
(+5.2)

93.7 (£3.3)
89.3 (+4.2)

83.9 (+b.4)
91.1 (£3.8)

75.8 (+8.2)
95.4 (+2.8)

91.6 (£3.9)
93.4 (+3.5)

88.7 (+4.3)
85.6 (+5.3)
92.2 (+3.2)

90.6 (x4.2)
92.0 (+3.3)

88.7 (x4.3)
90.1 (x4.3)
94.0 (£2.9)

92.7 (£3.4)
75.8 (+6.7)
87.9 (+4.9)
91.2 (+£3.5)
89.1 (+4.0)

93.2 (+3.6)
88.4 (+4.5)

88.1
91.1

(+4.3)
(+3.8)

84.9 (+7.5)
96.7 (x2.1)

95.4 (+2.9)
94.8 (+3.2)

91.5 (+3.9)
93.3 (x3.6)
91.2 (+3.7)

93.0 (+4.2)
94.6 (+2.8)

94.7 (+£3.0)
85.7 (+4.8)
95.1 (£2.6)

92.1 (+3.7)
86.7 (+5.1)
86.5 (x4.9)
88.6 (+3.9)
90.9 (£3.8)

97.1 (x2.3)
91.4 (x4.0)

85.1 (+5.2)
93.0 (+3.4)

91.3 (+4.5)
94.5 (+4.0)

91.3 (x4.4)
97.4 (£2.4)

89.4 (+4.3)
95.5 (£3.0)
96.7 (+2.1)

92.8 (+£3.7)
97.8 (+£1.8)

94.7 (+3.1)
92.1 (+4.0)
95.1 (+3.0)

92.9 (£3.4)
83.9 (5.7)
90.2 (+4.3)
91.1 (£3.5)
92.8 (£3.3)

82.7 (+7.4)
88.2 (+4.6)

82.8 (+5.5)
91.6 (+3.3)

88.3 (+5.2)
90.0 (+4.3)

90.0 (+4.8)
92.3 (+4.2)

87.7 (£4.9)
83.3 (+6.0)
88.2 (x4.0)

82.1 (+£5.3)
90.0 (+3.6)

79.2 (£5.3)
90.4 (+4.0)
86.1 (x4.2)

91.6 (3.
68.5 (x7.
73.4 (£6.
76.1 (5.
81.0 (+5.

54.7 (+7.7)
53.0 (£6.3)

25.6 (+6.0)
30.1 (+5.7)

20.4 (+6.4)
52.8 (+7.5)

52.0 (+7.4)
40.9 (+6.7)

68.6 (+6.6)
55.7 (+5.8)

49.1 (+6.7)
34.4 (+6.4)
42.5 (+5.9)

47.8 (+6.8)
39.2 (+£7.3)
37.5 (£7.3)
41.8 (+£6.1)
45.9 (+6.4)

81.2 (£5.7)
78.4 (£5.4)

71.6 (+6.3)
80.0 (+5.3)

66.3 (+8.7)
85.9 (+6.0)

82.8 (+5.5)
88.3 (x4.4)

77.5 (+5.8)
77.8 (+6.2)
78.9 (+5.2)

81.7 (+5.6)
84.4 (+4.3)

81.2 (+£5.1)
73.7 (+£6.3)
85.4 (+4.5)

79.6 (+5.4)
61.2 (+7.5)
72.5 (+6.6)
78.6 (+5.0)
77.1 (+5.5)

81.2 (£5.7)
76.3 (+5.6)

69.6 (+6.4)
78.9 (£5.4)

64.2 (+8.7)
83.2 (+6.5)

81.1 (£5.8)
87.5 (+4.5)

74.6 (+6.0)
77.8 (+6.2)
78.7 (+5.2)

79.8 (+5.8)
83.8 (x4.3)

79.7 (+5.3)
71.2 (+6.5)
84.7 (+4.6)

78.8 (+5.5)
60.5 (+7.5)
71.4 (+6.7)
77.5 (+5.0)
76.8 (+5.5)
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TABLE 3. (Continued ) Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35
months, by selected geographic area — United States, National Immunization Survey, 1998*

DTP' Polio® MCVT Hib** Hep BT Varicella®® 4:3:11 4:3:1:3%%*
Geographic area % (95% CI™) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95%Cl) % (95% Cl) % (95% CI)
Washington
King County 89.4 (+£4.3) 93.6 (x3.1) 94.4 (£3.2) 94.7 (x2.9) 79.6 (#5.3) 24.1 (x5.5) 86.7 (+4.6) 85.7 (+4.8)
Rest of state 825 (+x4.6) 91.3 (x3.5) 88.4 (x4.1) 949 (x2.8) 81.9 (x4.6) 20.0 (x4.6) 79.0 (x5.0) 79.0 (+5.0)
Wisconsin
Milwaukee County 79.8 (+5.6) 87.5 (+4.6) 87.8 (x4.9) 90.0 (x4.4) 76.5 (+5.6) 37.5 (x6.3) 74.6 (+6.0) 73.0 (=6.0)
Rest of state 85.7 (+x4.3) 93.3 (x3.0) 93.5 (x2.9) 95.7 (x2.4) 86.7 (x4.1) 31.3 (x5.4) 80.7 (x4.8) 79.1 (x4.9)
National 83.9 (£0.8) 90.8 (£0.7) 92.1 (£0.6) 93.4 (£0.6) 87.0 (x0.7) 43.2 (x1.0) 80.6 (x0.9) 79.2 (x0.9)

* Children in this survey period were born during February 1995-May 1997.
" Four or more doses of any diphtheria and tetanus toxoids and pertussis vaccine (DTP) (i.e., diphtheria and tetanus toxoids and pertussis
vaccine, diphtheria and tetanus toxoids [DT], or diphtheria and tetanus toxoids and acellular pertussis vaccine [DTaP]).
$ Three or more doses of poliovirus vaccine (Polio).
T One or more doses of measles-containing vaccine (MCV).
*» Three or more doses of Haemophilus influenzae type b vaccine (Hib).
" Three or more doses of hepatitis B vaccine (Hep B).
2 One or more doses of varicella vaccine.
9 Four or more doses of DTP, three or more doses of Polio, and one or more doses of MCV.
*+»* Four or more doses of DTP, three or more doses of Polio, one or more doses of MCV, and three or more doses of Hib.
1t Confidence interval. 95% Cls were calculated by multiplying the standard error by +1.96.
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TABLE 4. Estimated vaccination coverage with individual vaccines among children aged 19-35 months, by race/ethnicity,* — United
States, National Inmunization Survey, 1998'

DTP® Poliof MCV** Hib™ Hep B®® Varicella'
Race/Ethnicity % (95% CI**¥*) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)
White, non-Hispanic 86.6 (+0.9) 92.2 (x0.7) 93.3 (x0.7) 95.0 (x0.6) 88.3 (x0.8) 419 (+1.2)
Black, non-Hispanic 77.3 (x2.5) 87.8 (x2.0) 88.9 (x1.9) 90.1 (x1.9) 83.7 (x2.2) 42.4 (+2.8)
Hispanic 80.5 (x2.3) 88.9 (+1.9) 91.2 (+1.6) 91.7 (+1.6) 85.7 (+2.0) 46.9 (x2.8)
American Indian/
Alaskan Native 829 (+8.5) 85.1 (+8.6) 91.4 (+7.0) 90.0 (+7.1) 81.6 (+7.7) 28.0 (x8.0)
Asian/Pacific Islander 89.1 (+3.4) 93.4 (+2.8) 92.4 (+3.3) 92.3 (+3.5) 89.0 (+3.6) 52.6 (+5.8)

* Children of Hispanic origin can be of any race. However, in this analysis, the race groups non-Hispanic white, non-Hispanic black,
American Indian/Alaskan Native, and Asian/Pacific Islander do not include children of Hispanic origin.
T Children in this survey period were born during February 1995-May 1997.
$ Four or more doses of any diphtheria and tetanus toxoids and pertussis vaccine (DTP) (i.e., diphtheria and tetanus toxoids and pertussis
vaccine, diphtheria and tetanus toxoids [DT], or diphtheria and tetanus toxoids and acellular pertussis vaccine [DTaP]).
I Three or more doses of poliovirus vaccine (Polio).
*+ One or more doses of measles-containing vaccine (MCV).
" Three or more doses of Haemophilus influenzae type b vaccine (Hib).
% Three or more doses of hepatitis B vaccine (Hep B).
71 One or more doses of varicella vaccine.
== Confidence interval. 95% Cls were calculated by multiplying the standard error by £1.96.
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TABLE 5. Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35 months who live
below poverty level,* by census division and state — United States, National Inmunization Survey, 1998"

Living below

Census division/ DTP® MCV** Hib" Hep B®¢ Varicella' 4:3:1%*% 4:3:1:3™" poverty
State % (95% CI") % % (95%Cl) % (95%Cl) % (95% CI) (95%Cl) % (95%Cl) % (95% Cl) level (%)%s®
East North Central
lllinois 71.2 (£12.2) 89.4 83.7 (£ 8.9) 88.2 (x 7.3) 77.6 (+ 9.5) *RE® 67.9 (+£12.1) 65.1 (£12.1) 18.3
Indiana 72.0 (£13.6) 85.8 88.0 (x 9.8) 79.3 (+12.5) 813 (+11.4) (x13.2) 72.0 (£13.6) 72.0 (x13.6) 16.2
Michigan 82.1 (+ 8.3) 885 91.4 (+ 6.3) 88.8 (+ 6.7) 86.,5 (+ 7.9) (£12.7) 77.1 (= 9.6) 76.1 (= 9.6) 15.8
Ohio 75.0 (= 9.0) 82.7 88.0 (+ 7.0) 88.8 (+ 6.5) 84.1 (+ 7.8) (£10.2) 729 (+ 9.2) 71.6 (x 9.2) 20.4
Wisconsin 68.1 (£12.2) 84.5 82.7 (£ 9.0) 86.9 (+ 85) 74.4 (+11.2) *RE® 61.9 (+£12.6) 60.0 (£12.8) 15.8
Total 741 (= 5.3) 86.4 86.8 (+ 3.9) 87.3 (= 3.7) 813 (x 4.3) (+ 51) 710 (= 54) 69.4 (= 5.4) 17.7
East South Central
Alabama 80.0 (+ 9.5) 92.8 (+ 89.8 (+ 6.9) 95.8 (+ 3.8) 86.1 (+ 7.9) (£11.4) 794 (+x 9.5) 77.9 (= 9.7) 23.1
Kentucky 78.6 (£10.7) 89.2 (+ 82.7 (£ 9.9) 915 (x 7.3) 91.1 (x 7.1) *REE 76.5 (£11.1) 74.8 (£11.4) 27.7
Mississippi 79.0 (£ 9.6) 904 (= 91.4 (+ 6.3) 95.7 (x 5.1) 91.6 (+ 6.6) **x%  76.4 (x£10.5) 76.4 (x10.5) 30.3
Tennessee 83.6 (+ 6.0) 88.9 (+ 87.6 (+ 5.6) 91.1 (+ 4.9) 86.2 (+ 6.3) (+ 8.8) 80.8 (+x 6.5) 78.0 (+ 6.9) 23.0
Total 80.5 (+ 45) 903 (= 87.7 (= 3.7) 933 (+ 2.7) 88.6 (+ 3.5) (+ 5.5) 784 (+ 4.7) 76.8 (= 4.8) 25.4
Middle Atlantic
New Jersey 79.2 (£20.7) 949 (= 96.1 (£ 5.2) 85.1 (x19.7) 92.7 (+ 8.4) **xx 787 (x20.6) 67.4 (x24.3) 14.5
New York 84.8 (£ 7.9) 913 (= 919 (+ 5.8) 90.0 (x 7.0) 87.6 (+ 7.5) (x10.5) 81.3 (+ 8.4) 79.8 (+ 8.7) 25.0
Pennsylvania 92.0 (= 5.6) 959 (+ 96.6 (+ 4.3) 98.7 (= 2.1) 88.8 (+ 6.6) (x10.9) 89.2 (+ 6.7) 89.2 (+ 6.7) 20.2
Total 859 (+ 58) 931 (= 93.8 (x 3.7) 916 (= 5.2) 88.7 (= 4.9) (« 7.7) 83.0 (+ 6.1) 804 (+ 6.7) 213
Mountain
Arizona 77.3 (= 8.0) 89.0 (+ 84.4 (+ 6.9) 825 (x 7.4) 78.0 (+ 7.8) (x 9.7) 76.0 (+ 8.0) 69.7 (+ 8.7) 27.6
Colorado 89.1 (x 9.8) 925 (+ 95,5 (+ 6.1) 95.6 (x 5.9) 86.7 (+x10.2) *RE® 80.4 (+13.0) 78.1 (£13.4) 17.8
Idaho 775 (£11.7) 933 (+ 92.4 (+ 8.0) 98.2 (+ 3.5) 83.1 (x 9.7) FEEE 75.4 (£11.9) 75.4 (x11.9) 18.7
Montana 88.1 (£ 7.2) 923 (+ 96.9 (+ 3.6) 95.8 (x 4.2) 84.4 (+ 8.4) **%x%  84.6 (+ 8.4) 84.6 (+ 8.4) 22.9
New Mexico 78.2 (£10.1) 80.6 (x 80.1 (£10.0) 88.5 (+ 7.5) 84.0 (+ 9.1) *RE® 72.0 (+11.0) 70.8 (x11.1) 34.5
Nevada 74.4 (£13.9) 88.2 (+ 88.2 (+11.5) 83.3 (x11.4) 90.8 (+ 8.6) *RE® 74.4 (£13.9) 69.4 (+£14.5) 20.4
Utah 76.2 (x19.3) 925 (x 94.2 (+ 6.9) 949 (+ 9.8) 79.4 (£14.1) FEEE 73.8 (£19.3) 73.8 (x19.3) 16.8
Wyoming 79.9 (£11.4) 911 (= 88.1 (+ 8.6) 91.6 (+x 6.6) 90.3 (x 7.5) *¥*x% 735 (x12.0) 723 (x12.0) 20.5
Total 795 (+ 45) 89.0 (= 88.1 (+ 3.4) 88.7 (+ 3.4) 82.6 (= 4.0) (+ 5.2) 75.9 (= 4.7) 72.7 (= 4.9) 22.9
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TABLE 5. (Continued ) Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35
months who live below poverty level,* by census division and state — United States, National Inmunization Survey, 1998*

Living below

Census division/ DTP® Polio' MCV** Hib" Hep B®¢ Varicella® 4:3:1%*% 4:3:1:3™ poverty
State % (95% CI"M) % (95%Cl) % (95%Cl) % (95%CIl) % (95%Cl) % (95%Cl) % (95%Cl) % (95% Cl) level (%)%s¢
New England
Connecticut 95.3 (+ 6.6) 97.2 (+ 5.5) 924 (+ 84) 97.2 (+55) 852 (x12.1) —  **** 0924 (+ 8.4) 924 (+ 8.4) 12.9
Massachusetts 81.9 (#13.7) 96.3 (+ 4.4) 914 (+x 7.1) 99.6 (+ 0.6) 95.1 (+ 5.4) 49.1 (£14.7) 814 (x13.7) 81.2 (x13.7) 16.9
Maine 84.6 (£11.6) 945 (x 7.4) 86.7 (x11.1) 94.0 (x 8.0) 87.2 (x11.8) —  **** 799 (£12.8) 79.9 (+12.8) 16.4
New Hampshire 96.3 (+ 7.2) — *HkE 93.0 (x 9.4) — *HkE 94.1 (x 85) — xRk — ExX — kExX 12.1
Rhode Island 77.7 (x11.5) 916 (£ 74) 91.1 (= 7.9) 94.0 (+ 6.7) 89.6 (£ 9.3) — FRE 74.2 (£12.0) 71.8 (x12.5) 20.0
Vermont 87.1 (+10.9) 90.3 (+10.5) 98.4 (+ 3.2) 983 (+ 3.3) 909 (+89) —  **** 80.6 (x13.3) 78.9 (+13.5) 17.5
Total 85.8 (x 7.3) 949 (x 28) 916 (x 42) 974 (= 1.7) 915 (x 4.1) 47.0 (= 85) 828 (+x 7.4) 818 (x 7.4) 15.6
Pacific
Alaska 80.2 (+13.1) 92.2 (+ 8.7) 86.6 (£x11.4) 84.8 (x11.7) 735 (x14.7) — FREE 80.2 (£13.1) 76.2 (+13.8) 15.7
California 759 (+ 6.4) 90.5 (+ 4.1) 909 (+ 43) 914 (£ 43) 86.5 (+ 5.3) 521 (x7.5) 717 (+ 6.8) 67.7 (x 7.2) 28.4
Hawaii 90.0 (+ 8.1) 95.7 (+ 49) 97.6 (x 3.4) 96.0 (+ 46) 93.6 (x 6.9) 58.1 (x13.7) 86.9 (+ 8.9) 853 (+ 9.4) 21.9
Oregon 86.7 (x 8.0) 922 (+x 6.2) 933 (x 58 919 (+x 6.4) 904 (+75) — **** 856 (+ 83) 85.6 (x 8.3) 22.4
Washington 75.6 (x10.0) 84.4 (x 9.2) 87.4 (+87) 89.1 (x7.6) 77.8 (x9.7) — **** 724 (x10.4) 72.4 (£10.4) 18.3
Total 76.8 (+ 54) 903 (x 3.6) 909 (x 3.6) 913 (= 3.7) 86.1 (x 45) 479 (+x 6.4) 729 (+x 58) 695 (+x 6.1) 26.5
South Atlantic
District
of Columbia 70.8 (+11.8) 83.4 (+ 9.0) 92.0 (+ 6.5) 89.9 (+ 84) 76.2 (+11.3) 46.1 (+12.2) 65.8 (+11.8) 62.6 (+12.1) 32.9
Delaware 78.2 (x12.0) 85.4 (+10.6) 96.2 (+ 5.5) 86.8 (x10.2) 84.3 (x12.4) —  **** 745 (+£12.6) 70.5 (+13.2) 21.7
Florida 79.4 (+x 9.8) 87.4 (x 85) 941 (x5.7) 929 (+ 6.1) 893 (+ 7.1) —  **** 744 (+£10.6) 72.7 (+10.8) 18.4
Georgia 843 (£ 79) 93.6 (+57) 90.2 (+ 6.6) 92.1 (+ 6.1) 899 (+ 6.7) 48.4 (x11.2) 83.9 (+ 7.9) 824 (+ 8.1) 22.4
Maryland 71.8 (£13.9) 814 (+£12.2) 84.1 (£11.8) 93.3 (x 8.1) 86.1 (+ 9.3) 475 (x14.5) 64.5 (+14.3) 64.5 (£14.3) 12.0
North Carolina 90.8 (+10.1) 93.0 (+x 9.3) 99.0 (+ 2.0) 96.8 (+ 6.2) 90.8 (+ 8.8) —  **** 86.0 (x12.0) 86.0 (+12.0) 17.5
South Carolina 839 (x 9.1) 974 (x 3.00 924 (x 6.6) 97.6 (x 2.7) 939 (+ 5.00 44.8 (+£12.5) 829 (+x 9.3) 829 (x 9.3) 29.2
Virginia 89.5 (x11.3) 90.1 (£10.9) 88.2 (x12.5) 92,5 (+10.0) 94.3 (+ 8.1) — R — *EEK —  kxxx 15.3
West Virginia 80.9 (+10.2) 84.9 (+9.4) 878 (+8.7) 894 (+83) 905 (6.9 — **** 749 (£11.1) 749 (+11.1) 22.7
Total 83.0 (+ 4.1) 90.3 (+ 3.4) 92.2 (+ 2.8) 93.6 (+ 2.7) 90.2 (+ 3.0) 37.3 (x 5.2) 79.0 (x 45) 77.7 (= 4.6) 19.0
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TABLE 5. (Continued ) Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35
months who live below poverty level,* by census division and state — United States, National Inmunization Survey, 1998*

Living below

Census division/ DTP® Polio! MCV** Hib" Hep B®¢ Varicella'' 4:3:1%*% 4:3:1:3" poverty
State % (95% CI"M) % (95%CIl) % (95%Cl) % (95%CIl) % (95%Cl) % (95%Cl) % (95%Cl % (95% Cl) level (%)%s¢
West North Central
lowa — Rk 82.6 (x14.2) 91.0 (x11.9) 80.5 (+14.5) 82.6 (x14.2) — HkE EEX HEE 12.9
Missouri 81.3 (x13.2) 98.6 (+ 2.7) 97.4 (+ 5.1) 91.2 (x£10.1) — EEX — HEE 81.3 (x13.2) 81.3 (x13.2) 19.7
North Dakota 77.3 (x14.5) 83.4 (£11.7) 87.8 (£12.1) 89.7 (+x 9.9) 835 (x11.7) — *EXX 75.4 (£14.7) 75.4 (x14.7) 15.0
Nebraska 76.2 (£13.1) 95.2 (+ 6.6) 81.0 (x12.1) 97.1 (+ 5.5) 86.8 (£10.3) —  ****  69.8 (x14.0) 69.8 (+14.0) 15.8
South Dakota 81.6 (+ 9.1) 88.6 (+ 7.8) 90.7 (+x 7.8) 91.6 (+ 6.9) 80.6 (+12.2) —  **** 769 (x11.7) 76.2 (£11.7) 23.9
Total 805 (x 6.4) 93.7 (x29) 931 (£ 3.4) 903 (+5.00 783 (= 79) 332 (x82) 792 (x 65) 782 (+ 6.6) 14.9
West South Central
Arkansas 67.9 (£11.5) 87.2 (+ 83) 823 (+x9.7) 853 (+ 89) 86.6 (+81) — **** 649 (£11.7) 61.2 (£12.0) 25.2
Louisiana 785 (+ 8.9) 888 (+ 7.1) 84.6 (+ 8.1) 89.8 (+ 7.0) 82.2 (£ 7.9) 399 (£10.6) 75.0 (+ 9.3) 73.1 (= 9.6) 34.8
Oklahoma — kA 81.7 (x15.1) 89.6 (x10.3) 81.7 (x15.1) — EEX — HkE — *EREX — HEE 17.9
Texas 78.6 (+ 6.7) 87.1 (+x53) 89.2 (x47) 916 (+ 3.8) 795 (+ 6.8) 383 (+8.3) 745 (+7.2) 74.0 (= 7.3) 27.3
Total 769 (x 5.1) 87.0 (x 4.1) 879 (x 3.7) 90.2 (x 3.1) 799 (x 5.1) 39.0 (x 6.2) 73.2 (x 55) 723 (x 5.5) 27.2
National 795 (+ 20) 899 (x 14) 90.2 (+ 1.3) 911 (= 1.4) 853 (= 1.7) 405 (x 24) 76.2 (x 21) 741 (x 2.2) 21.7

* Poverty status is based on family income and household size using Bureau of the Census poverty thresholds for 1998.
T Children in this survey period were born during February 1995-May 1997. n=21,827.
8 Four or more doses of any diphtheria and tetanus toxoids and pertussis vaccine (DTP) (i.e., diphtheria and tetanus toxoids and pertussis vaccine, diphtheria and

tetanus toxoids [DT], or diphtheria and tetanus toxoids and acellular pertussis vaccine [DTaP]).

1 Three or more doses of poliovirus vaccin

** One or more doses of measles-containing vaccine (MCV).

e (Polio).

Tt Three or more doses of Haemophilus influenzae type b vaccine (Hib).

88 Three or more doses of hepatitis B vaccine (Hep B).

19 One or more doses of varicella vaccine.

*** Four or more doses of DTP/DT, three or more doses of Polio, and one or more doses of MCV.
Tt Four or more doses of DTP/DT, three or more doses of Polio, one or more doses of MCV, and three or more doses of Hib.

885 Estimated percentage of children aged 19-35 months who live below poverty level.

99 Confidence interval. 95% Cls were calculated by multiplying the standard error by =1.96.
**** The standard of reliability for data presented in this report is RSE <0.3 (where RSE = the ratio of the standard error and the prevalence). This estimate did not meet

that standard, or the numerator was <30.
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TABLE 6. Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35 months who live
below poverty level,* by vaccine and selected geographic area— United States, National Immunization Survey, 1998"

Living below

DTP® Polio! MCV** Hib" Hep B*® Varicellal 4:3:1%*% 4:3:1:3™ poverty

Geographic area %(95%CI'M) % (95%CIl) % (95%Cl) % (95%Cl) % (95%Cl % (95%Cl) % (95%Cl % (95% CI) level (%)%¢
Alabama

Jefferson County 905 (+ 8.1) 96.9 (+x 48) 954 (+ 5.6) 929 (+ 7.8) 85.9 (+ 9.2) 68.7 (x12.3) 90.5 (x 8.1) 88.6 (+ 8.8) 25.9

Rest of state 77.9 (£11.2) 92.0 (= 7.5) 88.7 (+x 8.3) 96.4 (+ 4.2) 86.2 (+ 9.3) —  KExx 77.2 (£11.3) 75.8 (x11.4) 22.6
Arizona

Maricopa County 81.2 (£10.8) 91.8 (+ 7.5) 86.9 (x 9.5) 81.7 (x10.9) 80.6 (x10.9) — *ERER 80.3 (+x10.8) 71.9 (x12.3) 25.7

Rest of state 72.0 (x11.4) 85.2 (x 8.9) 81.1 (x 9.9) 83.6 (x 9.3) 74.6 (+10.8) — rERER 70.2 (x11.5) 66.8 (x11.7) 30.7
California

Los Angeles County 708 (+ 9.8) 88.4 (+ 6.7) 87.2 (+ 7.3) 934 (+ 49) 86.3 (+ 7.2) 60.0 (x10.9) 67.3 (£10.5) 65.7 (+10.6) 35.9

SanDiego County 815 (+ 9.5) 85.7 (x 82) 926 (+ 6.0)0 86.1 (x 85) 78.7 (+ 9.5) 58.0 (x11.8) 76.2 (x10.3) 73.5 (x10.7) 28.2

Santa Clara County 83.2 (£10.8) 97.9 (+ 4.1) 949 (+ 6.9) 98.6 (= 2.7) 93.7 (x 7.2) 62.0 (x14.4) 81.1 (x11.3) 81.1 (x11.3) 19.9

Rest of state 785 (£10.2) 92.6 (+ 6.3) 935 (+ 6.2) 90.2 (x 7.8) 87.5 (+ 89) 439 (£12.1) 74.0 (£10.9) 67.4 (£11.8) 24.9
District

of Columbia 70.8 (£11.8) 834 (+ 9.0) 92.0 (+x 6.5) 89.9 (= 84) 76.2 (x11.3) 46.1 (x12.2) 65.8 (x11.8) 62.6 (x12.1) 329
Florida

Dade County 825 (+£10.1) 87.0 (x 8.6) 918 (+x 7.0) 91.1 (+ 7.5) 87.9 (+ 8.5) —  REXx 78.1 (+10.8) 78.1 (x10.8) 23.7

Duval County 94.1 (+ 8.1) 100.0 (-10.0) 96.5 (+ 6.8) 100.0 (-10.4) 97.2 (+ 5.4) — rERER 94.1 (+ 8.1) 94.1 (= 8.1) 16.0

Rest of state 77.4 (x13.0) 86.6 (x11.4) 945 (+ 7.5) 929 (+ 8.0) 89.1 (+x 9.4) — *ERER — R — KRR 17.5
Georgia

Fulton/Dekalb

counties 81.2 (£11.6) 98.1 (+ 3.8) 945 (+ 6.1) 91.6 (= 9.4) 946 (+ 6.0) — *ERER 79.3 (£12.0) 72.8 (x13.8) 271

Rest of state 85.2 (+ 9.6) 923 (= 7.4) 889 (+ 84) 923 (+ 7.4) 88.4 (+ 8.5) — rERER 85.2 (+ 9.6) 85.2(x 9.6) 21.3
Illinois

City of Chicago 705 (£12.9) 86.4 (+x 9.6) 80.2 (£12.0) 87.0 (x 9.5) 70.2 (+12.7) —  REXx 64.8 (+12.9) 62.5 (x12.9) 36.0
Indiana

Marion County 729 (+£14.6) 83.1 (£12.4) 89.8 (+ 9.6) 86.0 (x11.4) 80.0 (x12.7) —  KExx 729 (£14.6) 72.9 (£14.6) 14.9

Rest of state 719 (£15.8) 86.3 (£12.9) 87.7 (x11.4) 78.1 (x14.5) 815 (+13.3) — KExx 71.9 (£15.8) 71.9 (+£15.8) 16.5
Louisiana

Orleans Parish 825 (+ 7.7) 915 (x 5.8) 88.6 (+ 6.3) 93,5 (x 5.2) 87.7 (+ 6.6) 33.2 (= 9.2) 80.1 (+ 8.0) 79.8 (+x 8.0) 45.7

Rest of state 77.7 (£10.5) 88.2 (+ 8.3) 83.9 (x 9.5) 89.2 (+x 82) 81.2 (+ 9.3) 412 (£12.4) 74.0 (£10.9) 71.8 (£11.2) 33.3
Massachusetts

City of Boston 94.1 (+ 5.0) 97.0 (x 3.4) 98.0 (+x 2.8) 97.7 (= 3.2) 94.1 (+ 5.9) 50.9 (£12.0) 913 (x 5.8) 90.3 (x 6.1) 28.7

Rest of state 79.3 (+16.4) 96.2 (+ 5.3) 90.0 (+ 8.7) 100.0 (- 85) 95.3 (+ 6.4) —  R¥xx 79.3 (+16.4) 79.3 (+16.4) 15.5
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TABLE 6. (Continued ) Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35
months who live below poverty level,* by vaccine and selected geographic area— United States, National Inmunization Survey,
1998"

Living below

DTP® Poliof MCV** Hib™ Hep B*® Varicella® 4:3:1%*% 4:3:1:3™ poverty

Geographic area %(95%CI'M) % (95%CIl) % (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl) % (95% Cl) level (%)%
Maryland

City of

Baltimore 79.7 (£10.3) 918 (+ 7.1) 879 (+ 8.7) 934 (+ 6.5) 80.2 (+10.1) 522 (+12.3) 75.1 (£10.9) 75.1 (+10.9) 31.9

Michigan

City of Detroit 73.4 (£ 9.6) 84.4 (+ 83) 88.0 (+x 6.7) 80.1 (+ 9.0) 80.5 (+ 8.8) —  REER 71.8 (= 9.7) 69.1(+x 9.9) 43.7

Rest of state 86.8 (x11.7) 90.8 (+£10.1) 93.2 (x 8.9) 934 (+ 8.9) 89.7 (x11.1) — HREE —  kxEx — FEEx 11.8
New Jersey

City of Newark 74.8 (£10.6) 79.7 (+ 9.7) 89.5 (+ 8.1) 88.2 (+ 84) 88.9 (+ 8.0) —  REEx 71.4 (x12.1) 67.6 (x12.7) 40.1
New York

New York City 82.9 (+£10.0) 90.5 (+ 7.3) 92.0 (+x 6.5) 87.6 (x 9.2) 854 (x10.0) 55.0 (+12.8) 81.1 (£10.2) 78.9 (+10.7) 36.4

Rest of state 88.9 (x12.4) 929 (+£10.1) 91.6 (x11.6) 95.1 (+ 9.3) 924 (= 8.9) — HREE —  kxEx —  kEEx 14.9
Ohio

Cuyahoga County 72.8 (£13.7) 80.4 (+11.7) 90.7 (+ 9.0) 80.7 (£11.7) 80.3 (x13.3) —  REEx 67.1 (x14.0) 59.3 (x14.1) 25.5

Franklin County 73.4 (£16.2) 813 (+14.9) 958 (+ 8.0) 89.6 (x11.3) 79.5 (x14.5) —  REEx 73.4 (x16.2) 73.4 (x16.2) 19.1

Rest of state 75.7 (£11.5) 834 (+10.1) 86.4 (+ 9.2) 905 (+ 8.2) 855 (+ 9.9) —  RREx 741 (£11.8) 74.1 (£11.8) 19.7
Pennsylvania

City of

Philadelphia 84.7 (£10.3) 91.0 (+ 9.6) 93.8 (+ 8.9) 94.7 (= 85) 75.1 (x11.7) 80.4 (+£11.6) 81.1 (x11.0) 81.1 (x11.0) 30.9

Rest of state 94.3 (+ 6.5) 975 (+ 49) 975 (+ 4.8) 100.0 (- 6.9) 93.1 (+ 7.6) 623 (¥13.9) 91.7 (= 8.0) 91.7 (+ 8.0) 18.2
Tennessee

Davidson County 709 (x12.3) 77.2 (+11.8) 89.2 (+ 9.0) 88.6 (+ 9.4) 835 (x 9.8) —  RExx 66.4 (+12.6) 65.4 (+12.6) 24.0

Shelby County 78.2 (+10.0) 88.8 (+ 8.5) 80.0 (+10.0) 86.1 (+ 9.1) 86.7 (+ 8.8) —  REEx 74.6 (x10.4) 69.8 (x10.9) 33.6

Rest of state 889 (+ 8.2) 91.2 (+ 7.6) 91.0 (x 7.9) 94.0 (+ 6.7) 86.5 (+ 9.6) —  REER 86.7 (+ 9.0) 84.6(+x 9.7) 19.7
Texas

Bexar County 81.2 (+ 9.9) 93.0 (x 6.0) 894 (x 7.2) 91.6 (x 6.5) 91.2 (+ 6.9) 40.1 (x12.3) 79.7 (£10.2) 79.7 (x10.2) 323

City of Houston 59.1 (£13.3) 70.8 (+£12.2) 84.7 (+ 9.2) 81.6 (x11.3) 69.6 (+12.5) —  RExx 55.3 (£12.9) 55.3 (x12.9) 29.5

Dallas County 73.0 (+x12.4) 909 (+ 7.4) 843 (+£10.2) 87.0 (+ 8.9) 83.3 (+ 9.7) —  REEx 73.0 (£12.4) 69.1 (£13.0) 271

ElPaso County 79.7 (+ 7.4) 86.4 (+ 6.3) 88.0 (+ 6.0) 87.2 (+ 6.3) 782 (+ 7.6) 424 (+x 9.1) 759 (+ 7.8) 745 (= 8.0 455

Rest of state 83.7 (+10.5) 89.4 (+ 8.2) 91.3 (+ 7.3) 95.3 (+ 5.3) 79.6 (+10.9) —  RE¥R 78.4 (+11.5) 78.4 (x11.5) 25.1
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TABLE 6. (Continued ) Estimated vaccination coverage with selected vaccines and combined series among children aged 19-35

months who live below poverty level,* by vaccine and selected geographic area— United States, National Inmunization Survey,
1998"

Living below

DTP® Poliof MCV*#* Hib™ Hep B®® Varicella® 4:3:1%** 4:3:1:3™ poverty
Geographic area %(95%CI'M) % (95%CIl) % (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl) % (95% Cl) level (%)%
Washington
Rest of state 77.2 (£11.4) 849 (+£10.6) 86.7 (+10.2) 89.9 (+ 8.6) 79.3 (+11.0) —  REER 73.4 (£11.9) 73.4 (£11.9) 20.8
Wisconsin
Milwaukee County 69.6 (x13.8) 77.5 (x13.1) 73.1 (x14.0) 824 (+£12.8) 71.8 (x14.0) —  REEx 63.5 (x14.3) 63.5 (x14.3) 26.9
National 795 (x2.0) 899 (+1.4) 90.2 (x1.3) 911 (x1.4) 853 (x1.7) 405 (x24) 76.2 (x2.1) 741 (=2.2) 21.7

* Poverty status is based on family income and household size using Bureau of the Census poverty thresholds for 1998.
T Children in this survey period were born during February 1995-May 1997.
§ Four or more doses of any diphtheria and tetanus toxoids and pertussis vaccine (DTP) (i.e., diphtheria and tetanus toxoids and pertussis vaccine, diphtheria
and tetanus toxoids [DT], or diphtheria and tetanus toxoids and acellular pertussis vaccine [DTaP]).
 Three or more doses of poliovirus vaccine (Polio).
** One or more doses of measles-containing vaccine (MCV).
™ Three or more doses of Haemophilus influenzae type b vaccine (Hib).
88 Three or more doses of hepatitis B vaccine (Hep B).
17 One or more doses of varicella vaccine.
***x Four or more doses of DTP, three or more doses of Polio, and one or more doses of MCV.
Tt Four or more doses of DTP, three or more doses of Polio, one or more doses of MCV, and three or more doses of Hib.
885 Estimated percentage of children aged 19-35 months who live below poverty level.
119 Confidence interval 95%. Cls were calculated by multiplying the standard error by +1.96.

**** The standard of reliability for data presented in this report is RSE <0.3 (where RSE = the ratio of the standard error and the prevalence). This estimate did not meet
that standard, or the numerator was <30.
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FIGURE 1. National and state maximum and minimum estimated vaccination coverage

levels among children aged 19-35 months, by selected vaccine — United States,
National Immunization Survey, 1998*
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* Children in this survey period were born during February 1995-May 1997.
T Four or more doses of any diphtheria and tetanus toxoids and pertussis vaccine (DTP) (i.e., diphtheria and

tetanus toxoids and pertussis vaccine, diphtheria and tetanus toxoids [DT], or diphtheria and tetanus toxoids
and acellular pertussis vaccine [DTaP]).

8 Three or more doses of poliovirus vaccine (Polio).

' One or more doses of measles-containing vaccine (MCV).
** Three or more doses of Haemophilus influenzae type b vaccine (Hib).
™ Three or more doses of hepatitis B vaccine (Hep B).
88 Varicella vaccine (Var) on or after the first birhday.
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FIGURE 2. National and selected urban area maximum and minimum estimated
vaccination coverage levels among children aged 19-35 months, by selected vaccines
— United States, National Immunization Survey, 1998*
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* Children in this survey period were born during February 1995-May 1997.
T Four or more doses of any diphtheria and tetanus toxoids and pertussis vaccine (DTP) (i.e., diphtheria and

tetanus toxoids and pertussis vaccine, diphtheria and tetanus toxoids [DT], or diphtheria and tetanus toxoids
and acellular pertussis vaccine [DTaP]).

§ Three or more doses of poliovirus vaccine (Polio).

1 One or more doses of measles-containing vaccine (MCV).
** Three or more doses of Haemophilus influenzae type b vaccine (Hib).
™ Three or more doses of hepatitis B vaccine (Hep B).
88 Varicella vaccine (Var) on or after the first birhday.
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Appendix
Variance Estimation Using SUDAAN

The design option assumed sampling with replacement within a geographic area;
sampling probabilities were constant within a geographic area but varied among geo-
graphic areas. The household was the primary sampling unit. The procedure described
below was used to estimate the variance of the proportion of children up to date with a
specific vaccine or combined series (e.g., the 4:3:1:3 combined series, which comprises
four doses of any diphtheria and tetanus toxoids and pertussis vaccine [i.e, diphtheria
and tetanus toxoids and pertussis vaccine, diphtheria and tetanus toxoids, or diphtheria
and tetanus toxoids and acellular pertussis vaccine]; three doses of poliovirus vaccine;
one dose of measles-containing vaccine; and three doses of Haemophilus influenzae
type b vaccine).

Let W, be the final weight attached to child jwith vaccination provider data in house-
hold iin geographic area h. Let y, . take the value 1 if the jth child in the ith household
in the hth area is up to date with the 4:3:1:3 combined series; otherwise let yhil.take the
value 0. Let Xy take the value 1 for every eligible child with provider data. Let m, repre-
sent the number of eligible children with provider data in household j in area h. The
estimated number of children up to date with the 4:3:1:3 combined series in area h is
given by

nh mhi
y =20
Yh = Wi Yhij |

hij
=1 =1

where n, is the number of households with eligible children and with provider data.
The estimated total number of eligible children in area his given by

nh mhf
N =22
Nh = W, X -

i=1 j=1

The estimated proportion of children up to date with the 4:3:1:3 combined series in
area his given by

=> <>

>
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The variance of PAh was estimated using a formula given on pages 2-5 of the Technical
Manual, Statistical Methods and Algorithms in SUDAAN, Release 7.0, July 1993. The
variance estimator formula is

3‘

v(P, - Z)
1
Z,
where Z Z Z
Jj=1
A 1
Whi Yoii ™0 Whip Xnij
and Z, .=
V) A
N,

The linearized variable Zm/ is defined on page 5 in the technical manual.
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Vaccination Coverage Among Children
Enrolled in Head Start Programs or Day Care
Facilities or Entering School

Ruth B. Jiles, Ph.D."
Christine Fuchs?
R. Monina Klevens, D.D.S., M.P.H."
'"Assessment Branch, Data Management Division
National Immunization Program
2M.P.H. Candidate at Emory University, Rollins School of Public Health

Abstract
Problem/Condition: Undervaccinated children enrolled in day care centers and schools
are vulnerable to outbreaks of vaccine-preventable diseases. A Healthy People 2000
objective is to increase to >95% vaccination coverage among children attending
licensed day care facilities and kindergarten through postsecondary school (objective
20.11).
Reporting Period Covered: September 1997-June 1998.
Description of System: CDC’s National Immunization Program administers grants to
support 64 vaccination programs. These programs are in all 50 states, eight territories
or jurisdictions (American Samoa, Republic of Marshall Islands, Federated States of
Micronesia, Guam, Commonwealth of Northern Mariana Islands, Puerto Rico,
Republic of Palau, and the U.S. Virgin Islands), five cities (Chicago, Houston, San
Antonio, New York City, and Philadelphia), and the District of Columbia. Grant
guidelines require annual school vaccination surveys and biennial surveys of Head
Start programs and licensed day care facilities. This system constitutes the only source
of nationally representative vaccination coverage estimates for these populations.
Results: Head Start Programs: Of the 64 reporting areas, 33 (51.6%) submitted
coverage levels for children enrolled in Head Start programs. Of these, all 33 programs
reported coverage levels for diphtheria and tetanus toxoids and pertussis vaccine
(DTP), diphtheria and tetanus toxoids (DT), or tetanus toxoids (Td), poliovirus vaccine,
and measles vaccine; and 32 reported coverage levels for mumps and rubella vaccines.
Four programs reported coverage levels for the combined measles, mumps, and
rubella vaccine (MMR). The mean vaccination coverage levels for the 1997-98 school
year among the reporting vaccination programs were 97.8% for poliovirus vaccine
(range: 80.0%-100.0%), 97.0% for DTP/DT/Td (range: 87.7%-100.0%), 93.3% for
measles vaccine (range: 91.4%-100.0%), and 93.2% for mumps and rubella vaccines
(range: 91.4%-100.0%).
Licensed Day Care Facilities: Of the 63 reporting areas with licensed day care facilities,
38 (60.3%) submitted coverage levels for enrolled children. Of these, all 38 programs
reported coverage levels for poliovirus vaccine and DTP/DT/Td, 37 reported coverage
levels for measles vaccine, and 36 reported coverage levels for mumps and rubella
vaccines. Four programs reported coverage levels for the combined MMR. The mean
vaccination coverage levels among the reporting areas were 95.8% for poliovirus
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vaccine (range: 85.1%-99.8%), 95.7% for DTP/DT/Td (range: 77.6%-99.9%), 89.1% for
measles vaccine (range: 78.0%-99.9%), and 89.1% for mumps and rubella vaccines
(range: 78.0%-99.9%).

Kindergarten/First Grade: Of the 64 reporting areas, 43 (67.2%) submitted coverage
levels for children enrolled in kindergarten and first grade. Of these 43 programs, 42
reported coverage levels for poliovirus vaccine and DTP/DT/Td, and 43 reported
coverage levels for measles, mumps, and rubella vaccines. Four of the 43 programs
reported coverage levels for the combined MMR. The mean vaccination coverage
levels among the reporting areas were 96.7% for poliovirus vaccine (range: 82.8%—
99.9%), 96.7% for DTP/DT/Td (range: 82.8%-99.8%), 96.0% for measles vaccine (range:
82.8%-99.9%), and 96.5% for mumps and rubella vaccines (range: 82.8%-99.9%).
Interpretation: High levels of vaccination coverage among children entering school
most likely result from the successful implementation of state-specific school
vaccination laws, which have applied to children entering school in all states and the
District of Columbia since at least 1990. All states, territories, and the District of
Columbia have additional laws that require vaccination of children in licensed day care
facilities. However, because a high proportion of states and territories did not submit
vaccination coverage reports to CDC, these estimated means may not reflect levels for
all children in the United States.

INTRODUCTION

Schools and day care centers are places where children come into close contact,
facilitating transmission of disease. Undervaccinated children enrolled in day care fa-
cilities (7) and schools (2 ) are vulnerable to outbreaks of vaccine-preventable diseases.
State-specific laws in the United States require children to be up to date with vaccina-
tions on entering licensed day care or school and require documentation to be kept on
site in the child’s health record. A Healthy People 2000 objective is to increase to >95%
vaccination coverage among children attending licensed day care facilities and kinder-
garten through postsecondary school (objective 20.11) (3).

CDC’s National Immunization Program administers grants to support 64 vaccina-
tion programs. These programs are in all 50 states, eight territories or jurisdictions (Ameri-
can Samoa, Republic of Marshall Islands, Federated States of Micronesia, Guam, Com-
monwealth of Northern Mariana Islands, Puerto Rico, Republic of Palau, and the U.S.
Virgin Islands), five cities (Chicago, Houston, San Antonio, New York City, and Philadel-
phia), and the District of Columbia. Grant guidelines require annual school vaccination
surveys and biennial surveys of Head Start programs and licensed day care facilities.
This system constitutes the only source of nationally representative vaccination cover-
age estimates for these populations.

This is the first report of state-specific results from day care and school vaccination
assessments conducted by the 64 vaccination programs that are recipients of CDC grant
funds. The report summarizes vaccination coverage data collected during the 1997-98
school year and reported to CDC through April 28, 1999. Coverage levels are reported
for poliovirus vaccine; diphtheria and tetanus toxoids and pertussis vaccine (DTP), diph-
theria and tetanus toxoids (DT), and tetanus toxoid (Td); and measles, mumps, and ru-
bella vaccines.
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METHODS

Methods of assessing vaccination coverage differ among the 64 reporting areas, in
part because state and territorial laws determine which vaccines and doses are required
for day care or school attendance (4 ) and sampling and data abstraction methods vary.
In this report, overall mean coverage levels were estimated by weighting the vaccine-
specific coverage levels reported by the vaccination programs to the appropriate birth
cohorts.

The 64 vaccination programs report summary coverage levels to CDC using a stan-
dard one-page form. This form provides a single line to report the proportion of children
with three or more doses of DTP/DT/Td and three or more doses of poliovirus vaccine.
Separate lines are provided for reporting coverage levels for measles, mumps, and
rubella vaccines. In six reporting areas, pertussis vaccination is not required; in at least
three reporting areas, mumps vaccination is not required.

RESULTS

Head Start Programs

Of the 64 reporting areas, 33 (51.6%) submitted coverage levels for children enrolled
in Head Start programs (Table 1). Nebraska, Oklahoma, and Texas combined results
from Head Start with data from licensed day care facilities; levels from these states are
reported with day care results. Of these 33 programs, all reported coverage levels for
poliovirus vaccine, DTP/DT/Td, and measles vaccine; 32 reported coverage levels for
mumps and rubella vaccines. Four of the 33 programs reported coverage levels for the
combined measles, mumps, and rubella vaccine (MMR).

The mean vaccination coverage levels among the reporting vaccination programs
were 97.8% for poliovirus vaccine (range: 80.0%-100.0%), 97.0% for DTP/DT/Td (range:
87.7%-100.0%), 93.3% for measles vaccine (range: 91.4%-100.0%), and 93.2% for
mumps and rubella vaccines (range: 91.4%-100.0%).

The proportions of reporting areas that achieved the goal of >95% coverage were
78.8% (26 of 33) for poliovirus vaccine, 63.6% (21 of 33) for DTP/DT/Td , 87.8% (29 of 33)
for measles vaccine, and 84.3% (27 of 32) for mumps and rubella vaccines. All four
programs that reported coverage for the combined MMR achieved the goal of >95%
coverage.

Licensed Day Care Facilities

Of the 63 reporting areas with licensed day care facilities, 38 (60.3%) submitted
coverage levels for enrolled children (Table 2). Of these 38 programs, all reported cover-
age levels for poliovirus vaccine and DTP/DT/Td, 37 reported coverage levels for measles
vaccine, and 36 reported coverage levels for mumps and rubella vaccines. Four of the 38
programs reported coverage levels for the combined MMR.

The mean vaccination coverage levels among reporting vaccination programs were
95.8% for poliovirus vaccine (range: 85.0%-99.8%), 95.7% for DTP/DT/Td (range: 77.6%—
99.9%), 89.1% for measles vaccine (range: 78.0%-99.9%), and 89.1% for mumps and
rubella vaccines (range: 78.0%-99.9%).
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The proportions of reporting areas that achieved the goal of >95% coverage were
57.9% (22 of 38) for poliovirus vaccine, 52.6% (20 of 38) for DTP/DT/Td , 59.4% (22 of 37)
for measles vaccine, 58.3% (21 of 36) for mumps vaccine, and 61.1% (22 of 36) for rubella
vaccine. Three of the four programs that reported coverage for the combined MMR
achieved the goal of >95% coverage.

Kindergarten/First Grade

Ofthe 64 reporting areas, 43 (67.2%) submitted coverage levels for children enrolled
in kindergarten and first grade (Table 3). Of these 43 programs, 42 reported coverage
levels for poliovirus vaccine and DTP/DT/Td, and all 43 reported coverage levels for
measles, mumps, and rubella vaccines. Four of the 43 programs reported coverage
levels for the combined MMR.

The mean vaccination coverage levels among the reporting vaccination programs
were 96.7% for poliovirus vaccine (range: 82.8%-99.9%), 96.7% for DTP/DT/Td (range:
82.8%-99.8%), 96.0% for measles vaccine (range: 82.8%-99.9%), and 96.5% for mumps
and rubella vaccines (range: 82.8%-99.9%).

The proportions of reporting areas that achieved the goal of >95% coverage were
90.5% (38 of 42) for poliovirus vaccine, 92.9% (39 of 42) for DTP/DT/Td, 83.7% (36 of 43)
for measles vaccine, and 88.4% (38 of 43) for mumps and rubella vaccines. All four states
that reported coverage for the combined MMR achieved the goal of >95% coverage.

DISCUSSION

Since 1978, vaccination coverage levels among children entering either kindergar-
ten or first grade have been assessed annually (5); since 1980, national coverage with
three or more doses of poliovirus vaccine, three or more doses of DTP/DT/Td, and one or
more doses of measles, mumps, and rubella vaccines has been >90% (4). Coverage
levels for the 1997-98 school year also were high; coverage among children entering
kindergarten or first grade was >95% for poliovirus, DTP/DT/Td, measles, mumps, and
rubella vaccines. Even though incidence of vaccine-preventable diseases is at an all-time
low, high vaccination coverage must be maintained to continue to prevent transmission
of disease in the population. For example, coverage levels of >95% are considered
necessary to prevent transmission of measles (4).

High levels of vaccination coverage among children entering school have resulted
from the successful implementation and enforcement of state-specific school vaccina-
tion laws, which have applied to children entering school in all states and the District of
Columbia since at least 1990 (4 ). Although in general parents do not delay vaccination
until school entry, school laws have been highly effective (4) as a “safety net” that
ensures vaccination of children by age 5 or 6 years who missed vaccination during early
childhood, the time when most vaccines are recommended (6).

Head Start, a program administered by the Administration for Children and Families,
Department of Health and Human Services, enrolls approximately 800,000 low-income
children each year. In 1998, approximately 90% of children enrolled in Head Start were
aged 3-5 years, 69% were non-white, and 13% had a disability (7). The findings in this
report indicate that, during the 1997-98 school year, coverage among children enrolled
in Head Start was >95% for poliovirus vaccine and DTP/DT/Td, and 93% for measles,
mumps, and rubella vaccines. Head Start has also documented high vaccination cover-
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age through their own surveys; coverage for the combined series of four or more doses
of DTP, three or more doses of poliovirus vaccine, and one or more doses of measles-
containing vaccine was 87% among children aged 4 years (7).

All states, territories, and the District of Columbia have additional laws that require
vaccination of children in licensed day care facilities. The findings in this report indicate
that, compared with children enrolled in Head Start or entering school, coverage levels
among all children in day care are lower. Because fewer than one third of children aged
<b years receive care through day care facilities (5) and children are required to be fully
vaccinated to enroll in licensed day care facilities, levels for the general population of
U.S. children aged <5 years might be lower. However, low vaccination coverage levels
among day care children could also reflect a younger age cohort for which the complete
basic series of vaccines are not yet applicable.

Obtaining information from schools is one of the least time-consuming approaches
to assessing childhood vaccination coverage (8). Moreover, data from school records
can potentially reflect vaccination status of nearly all U.S. children because most chil-
dren, regardless of race/ethnicity, socioeconomic status, and access to care, are en-
rolled in schools. Accuracy is also high because information regarding vaccinations is
generally based on provider records and does not rely on parent recall (4).

The school surveys in this report are subject to at least two limitations. First, chil-
dren attending private schools might not be included in these surveys; in acomparison of
vaccination coverage for three doses of DTP, three doses of poliovirus vaccine, and one
dose of MMR between public and private schools in Chicago, lllinois, and Milwaukee,
Wisconsin, coverage was generally lower among children attending public schools than
among those attending private schools (9). Second, in the 1997-98 survey, nearly half
the vaccination programs did not submit vaccination coverage reports to CDC. There-
fore, overall weighted mean estimates presented in this report might not be representa-
tive of all U.S. children. Thus, the quality and scope of the school surveys in all vaccination
programs need to improve to ensure the nation’s ability to identify children at risk for
outbreaks of disease caused by undervaccination.

High vaccination coverage levels in the U.S. school-aged population is largely the
result of school laws that govern vaccination among children entering schools and li-
censed day care facilities (70 ). However, reporting areas still vary substantially in the
number and doses of required vaccinations. To ensure prevention of vaccine-prevent-
able diseases in the United States, school and day care laws should be maintained. In
some reporting areas, new vaccines (e.g., varicella) should be added to reduce further
vaccine-preventable diseases (77).
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TABLE 1. Estimated vaccination coverage among children enrolled in Head Start
programs, by reporting area and selected vaccine — 64 U.S. vaccination programs,
1997-98 school year

Population
assessed Polio* DTP/DT/Td" Measles® Mumps' Rubella**
Reporting area (%) (%) (%) (%) (%) (%)
United States
(weighted mean) 97.8 97.0 93.3 93.2 93.2
New England
Connecticut — — — — — —
Maine 100.0 95.0 96.0 96.0 96.0 96.0
Massachusetts™" 99.0 99.5 99.2 99.6 99.6 99.6
New Hampshire — — — — — —
RhodeIsland®® 42.0 99.5 98.0 99.8 99.8 99.8
Vermont 100.0 93.0 90.0 92.0 92.0 92.0
Middle Atlantic
New York Stateff 100.0 98.8 99.0 98.4 98.4 98.4
New York City 100.0 99.6 99.8 99.8 99.8 99.8
New Jersey — — — — — —
Pennsylvania — — — — — —
Philadelphia — — — — — —
East North Central
lllinois*** — 93.7 91.4 94.8 94.8 94.8
Chicago — — — — — —
Indiana — 96.0 94.0 97.0 97.0 97.0
Michigan — — — — — —
Ohio™ 95.0 97.0 93.0 99.0 99.0 99.0
Wisconsin 33.3 96.6 97.2 97.1 97.1 97.1
West North Central
lowa — — — — — —
Kansas — — — — — —
Minnesota'ss — 97.2 93.4 99.4 99.4 99.4
Missouri'" — 96.0 90.6 98.0 98.0 98.0
Nebraska®®s — — — — — —
North Dakota — — — — — —
South Dakota 100.0 97.0 94.4 99.5 99.5 99.5
South Atlantic
Delaware — — — — — —
District of Columbia 97.0 98.4 97.8 97.8 97.8 97.8
Florida 10.7 99.7 99.8 99.4 99.4 99.3
Georgia — — — — — —
Maryland — — — — — —
North Carolina’ 9.2 98.5 99.3 97.3 97.3 97.3
South Carolina — — — — — —
Virginia — — — — — —
West Virginia 100.0 98.7 99.2 98.0 94.5 945
East South Central
Alabama — — — — — —
Kentucky — — — — — —
Mississippi — — — — — —
Tennessee 82.4 99.4 99.3 99.3 99.3 99.3
West South Central
Arkansas — — — — — —
Louisiana — — — — — —
Oklahoma®** — — — — — —
Texas®*® — — — — — —
Houston — — — — — —
San Antonio — — — — — —
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TABLE 1. (Continued ) Estimated vaccination coverage among children enrolled in Head
Start programs, by reporting area and selected vaccine — 64 U.S. vaccination programs,
1997-98 school year

Population
assessed Polio* DTP/DT/Td" Measles® Mumps' Rubella**

Reporting area (%) (%) (%) (%) (%) (%)
Mountain

Arizona 99.8 99.0 96.5 99.2 99.2 99.2

Colorado — — — — — —

Idaho — — — — — —

Montana 100.0 99.8 99.8 99.8 99.8 99.8

Nevada — — — — — —

New Mexico 23.8 95.1 97.3 97.1 97.1 97.1

Utah 95.3 97.9 96.1 99.5 99.4 99.4

Wyoming 100.0 93.3 91.2 91.4 91.4 91.4
Pacific

Alaska®s 35.1 93.2 87.7 98.1 98.1 98.1

California 99.0 98.6 98.9 99.1 99.1 99.1

Hawaii 93.2 99.9 100.0 100.0 100.0 100.0

Oregon®® 100.0 97.9 98.0 98.3 98.3 98.3

Washington**** 100.0 100.0 99.0 100.0 100.0 100.0
Territories

and jurisdictions

American Samoa 100.0 80.0 88.0 91.7 91.7 91.7

Federated States

of Micronesia 100.0 94.9 93.8 95.8 95.8 95.8
Guam — — — — — —

Commonwealth of
Northern Mariana

Islands 100.0 99.0 99.0 100.0 — —
PuertoRico 100.0 94.0 93.0 99.0 99.0 99.0
Republic of

Marshall Islands — — — — — —

Republic of Palau 100.0 99.0 99.0 99.7 99.7 99.7
Virgin Islands — — — — — —
No. achieving >95%
coverage goal™ 26 21 29 27 27
* At least 3 doses of poliovirus vaccine.
T Atleast 3 doses of diphtheria and tetanus toxoids and pertussis vaccine (DTP); diphtheria and tetanus toxoids
(DT); or tetanus toxoid (Td), unless otherwise noted.
One dose of measles vaccine.
' One dose of mumps vaccine.
** One dose of rubella vaccine.
Tt At least 4 doses of diphtheria, tetanus toxoids, and pertussis vaccine (DTP); diphtheria and tetanus toxoids
(DT); or tetanus toxoid (Td).
Measles, mumps, and rubella coverage reported for combined measles, mumps, and rubella vaccine (MMR).
One dose of MMR, unless otherwise noted.
11 Two doses of measles, mumps, and rubella vaccines. Excludes New York City.
*** |ncludes Chicago.
™1 Includes children aged 16-59 months.
858 Head start coverage reported with day care coverage. See Table 2.
199 Poliovirus vaccine coverage includes children aged =15 months; DTP/DT/Td coverage includes children aged
>6 months.
**»*+ DTP/DT/Td doses unspecified.
1T As outlined in — Public Health Service. Healthy people 2000: national health promotion and disease prevention
objectives—full report, with commentary. Washington, DC: US Department of Health and Human Services,
Public Health Service, 1991; DHHS publication no. (PHS
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TABLE 2. Estimated vaccination coverage among children enrolled in licensed day care
facilities, by reporting area and selected vaccine — 64 U.S. vaccination programs,
1997-98 school year

Population
assessed Polio* DTP/DT/Td" Measles® Mumps' Rubella**
Reporting area (%) (%) (%) (%) (%) (%)
United States
(weighted mean) 95.8 95.7 89.1 89.1 89.1
New England
Connecticut™ % 100.0 99.0 97.0 98.0 98.0 98.0
Maine 100.0 90.0 94.0 91.0 91.0 91.0
Massachusetts®® 90.8 98.1 97.3 97.9 97.9 97.9
New Hampshire — — — — — —
Rhode Island®f — 96.2 95.6 98.2 — —
Vermont 95.0 89.0 86.0 87.0 87.0 87.0
Middle Atlantic
New York State*** 100.0 95.6 96.5 94.9 94.9 95.0
New York City 100.0 98.1 98.4 98.0 98.0 98.0
New Jersey — — — — — —
Pennsylvania™ 75.6 88.3 87.4 87.6 87.6 87.6
Philadelphia — — — — — —
East North Central
lllinois®®® 55.7 94.0 93.5 93.5 93.5 93.5
Chicago — — — — — —
Indiana — 93.0 94.0 94.0 94.0 94.0
Michigan — — — — — —
Ohio®* 83.0 97.0 96.0 98.0 98.0 98.0
Wisconsin 2.6 91.5 92.3 91.6 91.6 91.6
West North Central
lowa — — — — — —
Kansas — — — — — —
Minnesota® 1M — 94.2 90.7 95.7 — —
Missourifff — 95.9 90.7 96.3 96.3 96.3
Nebraska**** it 100.0 87.0 94.0 78.0 78.0 78.0
North Dakota — — — — — —
South Dakota 100.0 95.7 924 93.8 93.8 93.8
South Atlantic
Delaware — — — — — —
District of Columbia  — — — — — —
Florida 2.1 97.3 97.8 96.5 96.5 96.5
Georgia 100.0 96.1 96.1 96.1 96.1 96.1
Maryland — — — — — —
North Carolina®ss® 8.1 89.6 96.0 — — —
South Carolina — — — — — —
Virginia — — — — — —
West Virginia 88.0 87.8 98.0 83.0 83.0 83.0
East South Central
Alabama — — — — — —
Kentucky — — — — — —
Mississippi — — — — — —
Tennessee 85.2 96.1 95.8 95.5 95.5 95.5
West South Central
Arkansas — 95.0 91.0 96.0 96.0 96.0
Louisiana — — — — — —
Oklahoma**** 79.3 97.7 95.5 98.1 98.1 98.1
Texasg**** 1111 — 97.7 96.5 97.8 97.8 97.8
Houston — — — — — —

San Antonio
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TABLE 2. (Continued ) Estimated vaccination coverage among children enrolledin licensed
day care facilities, by reporting area and selected vaccine — 64 U.S. vaccination
programs, 1997-98 school year

Population
assessed Polio* DTP/DT/Td" Measles® Mumps' Rubella**
Reporting area (%) (%) (%) (%) (%) (%)
Mountain
Arizona 99.5 97.7 95.7 97.6 97.6 97.6
Colorado — — — — — —
Idaho — — — — — —
Montana — 96.8 98.6 92.8 92.8 92.8
Nevada — — — — — —
New Mexico 6.2 85.1 89.1 87.0 87.0 87.0
Utah 86.2 98.7 94.6 98.5 98.6 98.6
Wyoming 100.0 96.6 94.9 96.0 96.0 96.0
Pacific
Alaska'f 31.5 94.0 85.7 99.9 — —
California 99.0 97.0 97.8 97.1 97.1 97.1
Hawaii 93.6 99.8 99.9 99.9 99.9 99.9
Oregon®f 100.0 94.0 95.6 93.8 — —
Washington***** 87.0 97.0 95.0 97.0 97.0 97.0
Territories
and jurisdictions
American Samoa 100.0 85.0 77.6 91.7 91.7 91.7
Federated States
of Micronesia 100.0 93.5 92.0 92.1 92.1 92.1
Guam — — — — — —
Commonwealth of
Northern Mariana
Islands 100.0 98.3 98.3 98.3 — —
Puerto Rico™ 63.0 93.0 89.0 97.0 97.0 97.0
Republic of Marshall
Islands — — — — — —

Republic of Palau — — — — — —

Virgin Islands — — — — — —
No. achieving >95%

coverage goal #**% 22 20 22 21 22

* At least 3 doses of poliovirus vaccine (Polio), unless otherwise noted.
T At least 3 doses of diphtheria, tetanus toxoids, and pertussis vaccine (DTP); diphtheria and tetanus toxoids
(DT); or tetanus toxoid (Td), unless otherwise noted.
& One dose of measles vaccine.
' One dose of mumps vaccine.
** One dose of rubella vaccine.
Tt Atleast 4 doses of Polio.
88 Atleast 4 doses of DTP/DT/Td.
19 Measles, mumps, and rubella coverage reported for combined measles, mumps, and rubella vaccine (MMR).
One dose of MMR.
**x Excludes New York City.
T Includes Philadelphia.
885 |ncludes Chicago.
199 Includes children aged 16-59 months.
**xx Day care coverage includes Head Start coverage.
1T |ncludes children aged 2 years.
8888 Ppoliovirus vaccine coverage includes children aged >15 months; DTP/DT/Td coverage includes children aged
>6 months.

1999

EXKKX*
Tttt
§8888

Includes Houston and San Antonio.

DTP/DT/Td doses unspecified.

Two doses of measles, mumps, and rubella vaccines.

As outlined in — Public Health Service. Healthy people 2000: national health promotion and disease prevention
objectives—full report, with commentary. Washington, DC: US Department of Health and Human Services,
Public Health Service, 1991; DHHS publication no. (PHS)91-50212.
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TABLE 3. Estimated vaccination coverage among children enrolled in kindergarten and
first grade, by reporting area and selected vaccine— 64 U.S. vaccination programs, 1997-
98 school year

Population
assessed Polio* DTP/DT/Td" Measles® Mumps' Rubella**
Area Grade (%) (%) (%) (%) (%) (%)
United States
(weighted mean) 96.7 96.7 96.0 96.5 96.5
New England
Connecticut — — — — — — —
Maine K 100.0 96.0 95.0 95.0 95.0 95.0
Massachusetts™ K — 97.0 96.8 97.3 97.3 97.3
New Hampshire 1 100.0 98.3 97.7 97.4 97.4 97.4
Rhode Island®® K 80.2 98.6 97.0 98.5 98.5 98.5
Vermont K-1 100.0 98.7 97.0 99.3 99.3 99.3
Middle Atlantic
New York Statef K 100.0 97.7 97.8 94.8 98.2 98.2
New York City K 100.0 96.1 96.2 90.8 97.2 97.2
New Jersey — — — — — — —
Pennsylvania*** K — 98.8 97.0 98.8 98.8 98.8
Philadelphia — — — — — — —
East North Central
lllinois — — — — — — —
Chicago — — — — — — —
Indiana K — 99.2 98.2 99.6 99.6 99.6
Michigan — — — — — — —
Ohio™ K 100.0 99.0 98.0 99.0 99.0 99.0
Wisconsin K 1.4 92.1 97.0 93.5 93.5 93.5
West North Central
lowa — — — — — — —
Kansas — — — — — — —
Minnesota™ K 99.0 95.9 95.5 98.3 98.3 98.3
Missouri® K — 97.8 97.7 97.6 98.7 97.9
Nebraska K 100.0 99.1 99.2 99.7 99.7 99.7
North Dakota — — — — — — —
South Dakota K 100.0 97.7 97.0 98.1 98.1 98.1
South Atlantic
Delaware — — — — — — —
District of Columbia PreK, K-1 89.4 96.3 97.1 98.8 98.8 98.8
Florida K 2.6 98.0 98.0 98.0 98.0 98.0
Georgia K-1 100.0 82.8 82.8 82.8 82.8 82.8
Maryland — — — — — — —
North Carolina K-1 — 99.4 99.2 99.4 99.4 99.4
South Carolina K-1 6.5 97.0 97.0 97.0 97.0 97.0
Virginia — — — — — — —
West Virginia K 100.0 98.3 99.2 99.5 99.5 99.5
East South Central
Alabama K-1 99.7 99.5 99.5 99.5 99.5 99.5
Kentucky®*$ K — — — 84.9 84.9 84.9
Mississippi 1 100.0 98.8 98.8 98.8 98.8 98.8
Tennessee K 99.2 96.0 97.0 98.2 98.2 98.2
West South Central
Arkansas enterers — 96.0 96.0 98.0 96.0 98.0
Louisiana K-1 100.0 97.0 98.6 99.0 99.0 99.0
Oklahoma K 93.0 96.7 95.8 96.3 97.9 97.9
Texas — — — — — — —
Houston — — — — — — —

San Antonio — — — — — — _
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TABLE 3. (Continued) Estimated vaccination coverage among children enrolled in
kindergarten and first grade, by reporting area and selected vaccine— 64 U.S. vaccination
programs, 1997-98 school year

Population
assessed Polio* DTP/DT/Td" Measles® Mumps! Rubella**
Area Grade % % % % % %
Mountain
Arizona K-1 99.8 98.6 96.2 99.0 99.0 99.0
Colorado — — — — — — —
Idaho — — — — — — —
Montana K-1 100.0 99.9 99.8 99.9 99.9 99.9
Nevada®f 1 100.0 98.4 97.5 96.8 96.8 96.8
New Mexico K-1 12.2 97.3 97.9 97.5 97.5 97.5
Utah K 99.0 98.7 97.0 98.1 98.3 98.3
Wyoming K 100.0 97.1 97.0 96.8 96.8 96.8
Pacific
Alaska®® K-1 87.3 96.5 96.5 96.5 96.5 96.5
California™ ™ K 100.0 96.2 96.6 94.3 94.3 94.3
Hawaii K 99.1 99.6 99.6 99.9 99.9 99.9
Oregon®® K-1 100.0 97.2 96.9 98.4 98.4 98.4
Washington**** K-1 100.0 95.0 97.0 98.0 98.0 98.0
Territories
and jurisdictions
American Samoa K-1 100.0 84.6 93.0 91.4 91.4 91.4
Federated States
of Micronesia 1 100.0 93.6 91.9 95.6 95.6 95.6
Guam — — — — — — —
Commonwealth of
Northern Mariana
Islands — — — — — — —
Puerto Rico®%s K 87.0 99.0 96.0 97.0 97.0 97.0
Republic of
Marshall Islands — — — — — — —
Republic of Palau 1 100.0 99.5 97.0 100.0 99.5 100.0

Virgin Islands — — — — — — —
No. achieving >95%
coverage goal™ 38 39 36 38 38

* At least 3 doses of poliovirus vaccine.
T Atleast 3 doses of diphtheria, tetanus toxoids, and pertussis vaccine (DTP); diphtheria and tetanus toxoids
(DT); or tetanus toxoid (Td), unless otherwise noted.
One dose of measles vaccine, unless otherwise noted.
1 One dose of mumps vaccine.
** One dose of rubella vaccine.
Tt Atleast 4 doses of diphtheria, tetanus toxoids, and pertussis vaccine (DTP); diphtheria and tetanus toxoids
(DT); or tetanus toxoid (Td).
Measles, mumps, and rubella coverage reported for combined measles, mumps, and rubella vaccine (MMR).
One dose of MMR, unless otherwise noted.
19 Excludes New York City.
*** |ncludes Philadelphia.
Tt Two doses of measles vaccine.
885 Two doses of measles, mumps, and rubella vaccines.
199 Two doses of MMR vaccine.
**xx  DTP/DT/Td doses unspecified.
Tttt Asoutlined in — Public Health Service. Healthy people 2000: national health promotion and disease prevention
objectives—full report, with commentary. Washington, DC: US Department of Health and Human Services,
Public Health Service, 1991; DHHS publication no. (PHS)91-50212.
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Abstract
Problem/Condition: An increasing proportion of adults have received recommended
vaccinations against influenza, pneumococcal infection, and tetanus. However, in
1995, fewer than 60% of adults were vaccinated as recommended.
Reporting Period Covered: 1993-1997.
Description of System: Data were obtained from the state-based Behavioral Risk
Factor Surveillance System (BRFSS) for 1993, 1995, and 1997 and from the National
Health Interview Survey (NHIS) for 1995 to describe national, regional, and state-
specific patterns of use of influenza and pneumococcal vaccines and tetanus toxoid
among noninstitutionalized adults aged >18 years.
Results: Among adults aged >65 years in 1995, 568% reported receiving an influenza
vaccination during the previous 12 months, and 34% reported ever receiving a
pneumococcal vaccination. In this age group, non-Hispanic whites were more likely to
report receipt of influenza (61%) and pneumococcal vaccines (36%) than non-Hispanic
blacks (40% and 22%, respectively) and Hispanics (50% and 23%, respectively). Among
the 50 states and the District of Columbia, the median vaccination level among older
adults (i.e., persons aged >65 years) increased from 51% in 1993 to 66% in 1997 for
influenza vaccine, and from 28% in 1993 to 46% in 1997 for pneumococcal vaccine.
Adults with chronic medical conditions had low vaccination levels. Those aged 50-64
years were more likely than those aged 18-49 years to report influenza (38% versus
20%) and pneumococcal vaccination (20% versus 12%). In 1995, the proportion of
adults who reported receiving a tetanus vaccination during the previous 10 years
decreased with age, from 65% among those aged 18-49 years to 54% among those
aged 50-64 years and to 40% among those aged >65 years. In each age group, women
were less likely than men to report receiving tetanus toxoid; and among adults aged
>65 years, Hispanics and Asians/Pacific Islanders were least likely among all racial/
ethnic groups to report receiving tetanus toxoid.
Interpretation: By 1995, the Healthy People 2000 objective to increase to at least 60%
the proportion of persons aged >65 years who had received annual influenza
vaccination had been achieved among non-Hispanic whites (objective 20.11).
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However, substantial improvement is needed among non-Hispanic blacks, Hispanics,
and adults aged <65 years with high-risk medical conditions.

Public Health Actions: Continued surveillance of vaccine coverage among adults will
direct attention to undervaccinated populations that may be disproportionately
affected by vaccine-preventable diseases. Vaccination coverage data can be used to
guide efforts to increase awareness among health-care providers and the public about
the benefits of vaccination, establish systems to ensure that every contact with the
health-care system is used to update vaccinations, and further support financial
mechanisms to increase vaccine delivery.

INTRODUCTION

The Advisory Committee on Immunization Practices (ACIP) recommends annual
influenza vaccination and one dose of pneumococcal vaccine for persons at increased
risk for complications from influenza and pneumococcal infections, including all adults
aged >65 years and younger adults with chronic conditions (e.g., heart disease, lung
disease, or diabetes) (7,2). During 11 of 23 annual influenza epidemics during 1972—
1995 in the United States, approximately 20,000 deaths—most among persons aged
>65 years—were attributed to complications of influenza (e.g., exacerbation of underly-
ing medical conditions, secondary bacterial pneumonia, or primary influenza viral pneu-
monia) (7). Of cases of community-acquired bacterial pneumonia that require
hospitalization, 25%-35% are caused by Streptococcus pneumoniae, which also causes
an estimated 50,000 cases of pneumococcal bacteremia and 3,000 cases of meningitis
annually in the United States (2). Of adults with pneumococcal bacteremia, 60%-87%
also develop pneumonia, and as many as 40% die (2). Pneumonia and influenza ac-
counted for most of the infectious disease deaths in the United States during 1900-
1996 (3) and were the sixth leading cause of death in the United States in 1996 (4).

A Healthy People 2000 objective is to increase the proportion of adults who have
received influenza and pneumococcal vaccination to at least 60% among persons at
high risk for complications from these diseases (objective 20.11) (5). During 1989-
1993, the proportion of U.S. adults aged >65 years who reported receiving influenza
vaccination during the previous 12 months increased from 33% to 52%; the proportion
who reported ever receiving pneumococcal vaccine increased from 15% to 28% (6 ).

In addition to influenza and pneumococcal vaccination, ACIP recommends that all
adults receive a primary series of three vaccines containing tetanus toxoid and booster
doses of tetanus and diphtheria toxoids (Td) every 10 years (7). A Healthy People 2000
objective is to increase to 62% the proportion of persons up to date with the 10-year
tetanus booster (objective 21.2) (8). Since the mid-1940s in the United States, inci-
dence of tetanus has declined steadily, following universal availability of tetanus tox-
oid (9). During 1995-1997, a total of 124 cases of tetanus (95% in persons aged >20
years) were reported in the United States, with adults aged >60 years at highest risk for
severe disease (70).

National surveillance for receipt of recommended vaccines by adults is conducted
to monitor the performance of vaccination programs, assess progress toward national
objectives, and identify populations at high risk for not receiving appropriate vaccina-
tions. In this report, data obtained from the state-based Behavioral Risk Factor Surveil-
lance System (BRFSS) for 1993, 1995, and 1997, and the National Health Interview
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Survey (NHIS) for 1995, were used to describe national, regional, and state-specific
patterns of use of influenza and pneumococcal vaccines and tetanus toxoid among
noninstitutionalized adults aged >18 years.

METHODS

The data in this report were derived from either NHIS (1995) or BRFSS (1993, 1995,
or 1997). NHIS is an ongoing, annual cross-sectional household survey of the U.S. civil-
ian, noninstitutionalized population. In 1995, samples were drawn from each state. Both
black and Hispanic persons were oversampled to improve the reliability of estimates
for these groups. Responses to three questions were analyzed: “During the past 12
months, have you had a flu shot?”; “Have you ever had a pneumonia vaccination?”;
and “During the past 10 years, have you had a tetanus shot?” The estimated preva-
lence of vaccine receipt for a sample of 17,317 adults aged >18 years was stratified by
age. Of these 17,317 persons, 10,826 were aged 18-49 years, 3,023 were aged 50-64
years, and 3,468 were aged =65 years. The questions about vaccination and related
medical conditions were asked of one adult sample participant per family in the half of
households that were administered the Year 2000 Objectives Supplement.

The prevalence of influenza and pneumococcal vaccination among adults aged 18-
64 years was estimated for those at high risk for influenza- or pneumococcal-related
complications. A total of 1,979 persons were categorized in the high-risk group for
influenza-related complications because they reported one or more of the following:
diabetes during the previous year; asthma, emphysema, chronic bronchitis, or tuber-
culosis during the previous year; chronic kidney disease during the previous year; cur-
rent treatment for any cancer; or ever being told by a physician about having had a
heart attack, heart failure, chronic heart condition, or rheumatic heart disease. Persons
who were categorized in the high-risk group for influenza-related complications were
also included in the high-risk group for pneumococcal-related complications, along
with persons who reported liver disease or cirrhosis during the previous year.

BRFSS is an ongoing, state-based, random-digit-dialed telephone survey of U.S.
noninstitutionalized civilian adults aged >18 years. BRFSS excludes households with-
out telephones; however, only approximately 2.5% of older adults do not have a tele-
phone (77). Data from BRFSS were used to summarize state-specific trends in influenza
and pneumococcal vaccination among adults aged >65 years during 1993-1997. Re-
sponses to two questions about receipt of vaccinations were analyzed: “During the
past 12 months, have you had a flu shot?” and “Have you ever had a pneumonia vac-
cination?” The estimated prevalence of vaccine receipt was analyzed for survey re-
spondents aged >65 years: 19,761 respondents in 1993; 22,889 in 1995; and 26,469 in
1997.

For this report, BRFSS data were aggregated to create annual samples for each of
the 50 states and the District of Columbia (DC). Wyoming did not participate in BRFSS
in 1993, and the District of Columbia did not participate in 1995. Data were then weighted
to account for both the respondent’s probability of selection and the distribution of
each state’s population by age, sex, and race, according to the most recent census or
intercensal estimates (72,713). Median vaccination prevalence estimates were based
on estimates for the 50 states and the District of Columbia. Overall vaccination preva-
lence estimates for each of the nine regions used to report weekly cases of nationally
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notifiable diseases were based on combined data from the states within each region.
Overall vaccination prevalence estimates for the 50 states and the District of Columbia
combined, presented by age, race/ethnicity, education level, years since last visit to a
doctor for a routine checkup, and self-reported health were previously reported (74).

For both NHIS and BRFSS, SUDAAN statistical software was used to calculate the
prevalence estimates, their standard errors, and 95% confidence intervals (Cls) and to
adjust for the complex structure of each survey. SUDAAN was also used to compare
NHIS prevalence estimates using chi-square tests and odds ratios. Prevalence esti-
mates are presented only if the ratio of the standard error divided by the prevalence
estimate was <0.3, and the denominator comprises at least 30 respondents. The stan-
dard of reliability is RSE <0.3 (where RSE = the ratio of the standard error and the
prevalence). Estimates that do not meet this standard or with a denominator <30 are
not presented. Previously published vaccination data from the 1993 and 1995 BRFSSs
included in the denominators those respondents who did not report or did not know
their vaccination status. However, in this report, respondents who did not report or did
not know their vaccination status were excluded from the analysis; as a result, vaccina-
tion prevalence estimates for 1993 and 1995 are slightly higher in this report than in
previously published data for the same years (75,76). Institutionalized persons, who
accounted for approximately 4% of the population aged >65 years in 1995 (77), are not
included in either NHIS or BRFSS.

RESULTS

Influenza and Pneumococcal Vaccination of Persons Aged
18-64 Years With High-Risk Medical Conditions

According to 1995 NHIS data, the proportion of persons at increased risk for compli-
cations from influenza and pneumococcal infections increased with age, from 11%
among adults aged 18-49 years to 24% among those aged 50-64 years. Persons aged
50-64 years with one or more high-risk medical conditions were more likely to report
receipt of influenza vaccine during the previous year (37.7%) and to report ever receiv-
ing pneumococcal vaccine (20.1%) than those aged 18-49 years with one or more high-
risk conditions (for influenza, 20.4%; for pneumococcal, 11.8%) (Table 1).

Of persons aged 50-64 years with one or more high-risk conditions, non-Hispanic
whites were more likely to report receipt of influenza vaccine (40.4%) or pneumococcal
vaccine (21.5%) than non-Hispanic blacks (24.5% and 11.7%, respectively) (Table 1). For
persons aged 18-49 years, the prevalence of vaccine receipt was similar among racial/
ethnic groups, by sex and by education level. In addition, adults aged 18-64 years with
one or more high-risk conditions who reported having medical insurance or more fre-
quent contacts with physicians were more likely to report receipt of influenza vaccina-
tion (Table 1).

Persons aged 18-64 years with one or more high-risk conditions were more likely
than those with no high-risk conditions to report receipt of vaccinations (Table 2). Vac-
cination levels varied among persons with high-risk conditions.
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Influenza and Pneumococcal Vaccination of Persons
Aged >65 Years

On the basis of 1995 NHIS data, persons aged >65 years were more likely to report
receipt of influenza vaccine during the previous 12 months (58.2%) than to report ever
receiving pneumococcal vaccine (34.0%). In this age group, vaccination levels were
significantly different by race/ethnicity, poverty status, education level, and number of
physician contacts during the previous year (Table 1). Vaccination levels were not com-
pared by insurance status because approximately 99% of this population reported hav-
ing Medicare or another form of medical insurance.

Among persons aged >65 years, non-Hispanic whites were more likely to report
receipt of influenza (60.7%) and pneumococcal vaccines (35.9%) than non-Hispanic
blacks (39.9% and 21.8%, respectively) and Hispanics (49.9% and 23.2%, respectively)
(Table 1). Asians/Pacific Islanders were less likely to report influenza vaccination (50.9%)
and pneumococcal vaccination (22.4%) than non-Hispanic whites, but these estimates
were less reliable because of small sample sizes. The number of older American
Indians/Alaskan Natives included in the NHIS sample was not sufficient to allow reli-
able estimation of vaccination levels.

Older persons with incomes at or above poverty level were more likely than those
with incomes below poverty level to report vaccination (for influenza, 59.4% versus
50.5%, and for pneumococcal, 35.4% versus 25.3%) (Table 1).

Older adults reported frequent contacts with physicians: 89% reported one or more
contacts during the previous year, and 34% reported five or more. Influenza and pneu-
mococcal vaccination levels increased as the number of reported physician contacts
increased. The greatest percentage difference in frequency of vaccination between
groups was observed between persons who reported no physician contact during the
previous year and those who reported one or two contacts (for influenza, 32.0% versus
56.4%; for pneumococcal, 17.4% versus 29.9%). Non-Hispanic blacks and Hispanics
were as likely as non-Hispanic whites to report at least one physician contact during the
previous year (88%-89%) and more likely to report five or more physician contacts
during the previous year (38% and 39%, respectively, versus 33%).

To determine whether racial/ethnic disparities in vaccination levels among persons
aged >65 years persisted after controlling for differences in socioeconomic status and
access to health care, further analysis stratified racial/ethnic groups by poverty status,
education level, and number of physician contacts during the previous year (Table 3).
For each level of these three variables, non-Hispanic whites were more likely than non-
Hispanic blacks to report receipt of influenza vaccine. Large disparities between non-
Hispanic whites and non-Hispanics blacks were observed for persons with incomes at
or above poverty level (61.0% versus 40.9%), having more than a high school educa-
tion (64.1% versus 43.0%), and reporting five or more physician contacts during the
previous year (68.8% versus 44.4%). Disparities between non-Hispanic whites and non-
Hispanic blacks were also evident for pneumococcal vaccine among those with incomes
at or above poverty level (36.9% versus 22.3%), with more than a high school education
(40.8% versus 23.2%), and reporting five or more physician contacts during the previ-
ous year (43.9% versus 25.2%).

Among persons reporting three or four physician contacts during the previous year,
non-Hispanic whites were more likely than Hispanics to report receipt of influenza vac-
cine (65.5% versus 43.7%). Non-Hispanic whites were more likely to report receipt of
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pneumococcal vaccine than Hispanics for those with less than a high school education
(31.7% versus 17.7%) or with incomes at or above poverty level (36.9% versus 26.5%).
Further analysis of vaccination levels among Hispanics was limited by the small num-
ber of older Hispanics in the NHIS sample.

State-Specific Influenza and Pneumococcal Vaccination
of Persons Aged >65 Years

When BRFSS data for all reporting areas are combined, in the 50 states and District
of Columbia, the median proportion of persons aged >65 years reporting receipt of
influenza vaccine during the preceding year increased from 50.8% in 1993 to 60.0% in
1995 and 66.0% in 1997 (Table 4). Similarly, the median proportion of older adults re-
porting ever receiving pneumococcal vaccine increased from 27.8% 